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(57) Abstract: Because of having an Rho kinase inhibitory effect, compounds 
represented by the following general formula (1), prodrugs thereof or pharma- 
ceutically acceptable salts of the same arc useful in treating diseases such as 
hypertension the pathological conditions of which are seemingly improved by 
inhibiting Rho kinase and by the secondary effects of the inhibition of Rho ki- 
nase such as the inhibition of the NaVH* exchange transport: (1) wherein X 
represents a single bond or optionally substituted lower alkylene; Z represents 
a saturated or unsaturated monocyclic hydrocarbon ring, etc.; and R\ R^, R' 
and R* arc cither the same or different and each represents hydrogen, halogcno, 
nitro, cyano, carboxy. optionally substituted alkyi etc. 
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l^— t}L<«S'^j:oT7K^M^. y^u^ly^^^ =^Vom. v'T/S. 



r 



WO 03/082808 PCT/JP03/03978 



5 nm^m 

R h o ^i—^\t. Jk^i^Sl^ (Nature, 389, 990-994, 1997. Circ. Res. , 87, 
10 195-2000, 2000) . Sk/bWBM (FEBS Lett. , 4 6 6, 70-74, 2000, Blood, 94, 
1665-1672, 1999) , ^W^W-^^ikB (Am. J. Resp. Cell Mol. Biol. 20, 
1190-1200, 1999) . Sk^^mmmm ' Mt^ CCirc. Res., 84. 1186-1193, 
1999 , Atherosclerosis, 155 , 321-327, 2001) , ^NBlMM ' (Biochera. 
Biophys. Res. Commun. , 269, 633-640, 2000) . h :^ y r 
15 (Science. 275, 1308-1311, 1997, J. Cell Biol. 150, 797-806, 2000) , 
m± (Hypertension. 35, 313-318, 2000) , tia/]i^m^m^^^^t(mO J., 
17, 4712-4722, 1998), adducinfSft'fl^ (J. Biol. Chem. , 273, 5542-5548, 
1998) , BS£E±# (Invest. Ophthalmol. Visual Sci. , 42, 137-44, 2001) , 
(Nature Medicine. , 7, 119-22, 2001) Jf-S, mmm. i^m. 

20 AIDS, s*»*3j:rj^^i»ii3o**, wmmm. mm<omi\:m 

mSk (ffl|g^MW0 9 8/0 6 4 3 3) ^{e:g8#LTv^-5:: t;^S^P>^^TV^So 

J; i^R h o ^^pi*{c J; 5 N a m'^^^m\mmmm(D-^^miY^m 
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5 =ffJ:fi^^ 

Rh o ^i^—^mmm^^^i-?>it-^<^t LT«. mm^^mwo 9 s/o e 4 

3 H^^HWOS 9/6 4 0 1 *3 i t/^HI^^MWO 0 0 / 

5 7 9 1 4-^^Am^mWi^tifcih^!l^^ifi)mif^in^ii^. ^tiboit^i^t:^ 

10 



20 



[1] ^ (1) 




25 



d5^V>-S®-CH2-Sft^ : -0-. -S (O) -N (R^) -N 

(R®) C (=0) -C (=0) N (R^) -N (R^) S (O) 2^ 
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-S (O) 2N (R®) -^fci-i-C (=0) -T'^$tl-5S. -^tci-i-O-^l^ 
^^fett v/i5^ P T/^:^ iUi^^^ TA^fs V^I^O- CH 2 -Sfi^ : - O - . 

-S-. -N (R^) -*fe«-c (=0) -T'^$tiSStJ:J;oT. 
r\ r2. r^. isxxJ^R'^i-ii. m-hi.<}-im^oxmai>V<\-i^m^ 

(DT^yjl^m. tfcfi^:-OR®. -N (R^°) R^\ -C (=0) N 
20 (R^°) R^\ -S (O) 2N (R^°) R^^'tjU<ti-S (O) ^a^^^X 

-C (=0) N (R^°) R^\ -S (O) 2N (R^°) R^^^L<tt-S 
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(o) ^R^^x-m^ti^m^^i-o 

■to 

tfc^t-OR^^?«m$i^-cv^-r^>J:v^) ^^-f^ 
R ^ ^ (i^fP 'fe L < fi^l&fP(^^S^^{k7K*^S. ^fp % L < \t^mi(D^ 

20 m^^^-fk^K^^s. isfp 'fe L < tt^^?p<D^s^^^s». ^ tc\tmm t> L < 
■to 

25 (i) Xi)^^: -0-t.tcit-S-xm^tl?)^Xh^. Z;65 4^(J:g^£tr^^ 

3-^yK 5mc:*^S^^i-6*^fcf^y i^>-4->r>'K *fc{i3'(a[{J:gm 
S«:^-r5*:^tf^yi^:/-4->f'/U-CfeoT. ^^g^S;6S:^-=3E^yS. Tk^S. 
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L< «^g^^|(Z)T y -/VST-gm$tbfcT7l'^=>'l';r^->'S. gife^) L < « 
(ii) X;iS^ : -0--e^$n§S-efe!9. Zi)S^ : 



10' ^fcfigm'bu<f*iigm©5^;r*/w^^-r/vs<^^-r) » ] 

[2] X;6S^:-N (R^) -C (=0) N (R®) -CHgN 
(R^) -CH2-*fcfi-0--C^^n5^T-fcS. ±|H[l]ia«<D^b'g' 

[3] X:iS^:-N (R^) -Tf^^ixSS-C'fcS. ±|B[ 1 ]|3ifeO{b-^ 

4igmT♦fe-5;6*^>b<«gilS^^LTV^-C%J:V^) , ^tciiy-ti^^^m^. ^ 
hnS. ->T/S. g^^j b< «Mg^©ry^'¥/v^, gm% 

25 V<itMmM(OTjV^=^/l^m. gtfe%L<«#g^©T7V^=/VS, gta%L< 

^:-OR^ -N (R^°) R^\ -C (=0) N (R^°) -S 




wo 03/082808 PCT/JP03/03978 

6 

(o) 2N (R^°) R^Hb<{i-s (o) ^R^^vm^ti^mvh^. ± 

^:-OR®. -N (R^°) R^\ -C (=0) N (R^°) R^\ -S 

(o) 2N (R^°) R^^>bu<«-s (o) mR^^-e^$tL5S-efcs. ± 

15 [7] R^*5j;t>*R^. t-fci-iR^iSiim^t^^ |l--^fc:tt^/^oT. ^ 

«^gm<^Tv'7V». *:fcfi^:-OR^. -N (R^°) R^^. -C (=0) 
N (R^°) R^\ -S (O) 2N (R^°) R^^'bb<(i-S (O) ^R^^ 

-e^^naa-e&s. ±IB[i]x [2], [3]*fc}^[4}iB^(^<b'g-«^^b<tt^(7:) 

[8] R^'fct<«R^®^j?;fe< t t-^-^JS^ : -OR^-C^$tl/5S* 
fc}t/M3/>^^lg^T&5. ±fB[l]. [2]. [3]. [4]. [5]t.tc\t[7]t&Wi(Dit'^ 

[9] RHL<ttR^<^ii>5^j:< h^i^mvhi. ±IB[1L 
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[2]. [3]. [4]. [5]^tcii[7]t&m(Dit^mhL<n^(D:/u h'y y^-^fcit 

[10] R'^-h\^<itR^(D{}?^fj:< th-:^i)^y^ymm^X-h^. Jbfl5[l]. 
[2]. [3]. [4]. [5]^fc\n7]mi(Oit^m^L<\t^(Oyu s^^t-tci-S: 

[1], [2]. [3], [4]. [6]^itm7]^S,m(Dit^m^iL<\t^(0^uh'y>y^t. 

[12] R^iiV<itR'^<D{i^fj:< fh-':}fi!)mmm^Xh^. ±I5[1]. 
10 [2]. [3]. [4]. [6]^fcfi[7]|B^©'fb'^ifefeL<«^<Z):/P K^^yi/^itfi 

[13] R^t^^: -OR^-cm^fl?)&-^fcny^X2^l^m^X*h^. i)^ 
^R^t^^^vi^l^Wi^X-h^fiK *^f*R^:6S^: -OR ^-C^^H-SS^yhf* 
y^vi^lyM.^f-X-h'O . -b^^iR^ib^^^n^^m^^Xh^. -blS[l]^ [2], [3]. 
15 [4]*fc«[7]lH«(^'fb'^i^'bU<(i^CDyn s/ iJ^^fcfi-^tbbOgmi U 

[14] R^idSpf h^iX^-efeiJ. ;&>oR'*;iSig^Jll^T-fe5>0\ ^fcf* 
R^dM h^iyS-efe«9. ii^^R^t^mMM'^Xh^. ±I5[1]. [2], [3], 

20 Tfl^^^tlStSo 

[15] R^;6S7s/^®^T?fc!5, d^oR'*;5SJg^iS^-^fe5d\ *;fcf4 
R^*S7y|gll^-efe«5^ ;6>oR2;0S*ti^iIi^t?fc5s ±|5[1]. [2]. [3]. 
[4]^/c}*[7]|B«c(^'fk-^i^'bb< (^^6d:/d y ^-kti\t.^f\.h(omM:t L 

25 [ 1 6 ] z t^mmh t < f*^seife<^ia?n¥s^^^^s. * fcfism^ n 

^:-N (R^^) R^^T-^^n^S (^t". R^^*3j;0R^2{i, IrI-^j L 



wo 03/082808 PCT/JP03/03978 

8 

fa[l]~[l 5](Z)V^-ri^;0^ra^cD'^^:#^^t)t<fi^<^7'a K^ixi/^i^cifi^n 

[17] 4- [trans - (4 -T 5 / v'^ n^^df^v^/V) T^/] -2 
-7yV;^p^:^XT$ h\ 4- [trans- (4-T5 7 v^^a'^^^'yv) T 

{ [trans-4- ('f y::/n If/l^T 5 7) i^^J' n^df-i^/V] T $ / } - 2 - 
p< hdE^S/^:/XT5 4- [trans - i4-T % y i^^ n^^i/jl^) 

-2, 5-e^7/^5f-a^vXT5 K. t.fci-i5--S^uu-2-yjU:tr2-4 

[1 8] [i]~[i 7]m^irM^\z.tm(Dit^m-h\^<n^(D-:fx2 Y'fv^ 
[19] ±ia[l]'-[l 7](DV>-rti;{mc|E«0'fk-^i^»b L< tt^©::?'n 
15 [2 0] ^ (1) : 




deW^S(D-CH2-S(*^ : -0-. -S (O) n-^ "N (R^) -N 
20 (R®) C (=0) -C (=0) N (R®) -N (R®) S (O) 2". 
-S (O) 2N (R®) -^fctt-C (=0) -T-^^naS^ Sfc^-O-^^- 

-S-. -N (r'') -*^»*-c (=o) --e^^nsSiJiio-c. i^ifctt 

25 (Ml-*fc«^?^Co-C1it^fex.e>i^5^i:^sx♦#, %fzM.&cr jv^u^y^com'O 
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T'bctv^) ^^-To 

(^Ti^yVS. ^^«^:-OR®, -N (R^°) R^\ -C (=0) N 
15 (R^°) R^\ -S (O) 2N (R^°) R'^%L<(i-S (O) ^R^^^- 

XhM . ^fcf^TK^il^^, gii^)L<f*ilgm©Tyv^/vS/g^'|>L< « 
^gi^f^Ti^/V'Ss g#i'fcL<«4ffig^<7)T/i^:3d5^i/:«7yV7}?-yuS.^ytfiii: : 
-C (=0) N (r1°) R^\ -S (O) 2N (R^°) R^^tt<fi-S 
25 (O) mR^ ^T'^^tlSSSr^fo 
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■To 

n^T%/^\%\'^J.}L(DW^%\^<\-mm.%(n>T)^y^Ay-m. -S (O) ^R^2 

*:/t«-OR®-C'Slfe$tbTV>Tl><J;v>) Sr*-f-o 

20 xx5s^ : -o-X'*$n5S-r*fe«3^ z 4{£{cg^^^^-f-s f p y i;?:/- 

B&3i!l&aE:fc. mmk^. h^m-k. ^jfiLtt^S. ^ 

jg. SB^^^S. AIDS, ^^gi, W^mm. IjJJkJm. 

[2 1] ?&ij?riej^jii:i-5S#ic, ±iB[2 ^^\z.'^m.(o\)L%mh\^<\-t^ 
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Wimmitm. mmmm. sm^. mmmm. ^^^imitm. m^^. m^m 

5 B^ism. AIDS. 'W^m. mmmmm. mmmmmmm. j^a 

^m. Em^. mmmitm. mmmm. mmm. mmm&. m^^i^m 
10 tui:iiiE;>c. m^m^mm. st^wm^. >bmi^. 'L>^^. 

&sk\km^. ^m. iB^^^^x AIDS. mrnmm^. 

15 mm^mm-r^fci/)(DM^mm 

25 i/r^py^:/. ^y^vi^^y^^y. "y^u^^^^y. -y^ u^z/'i>'y. -y^nir^ 
TpCuy. y)V-^vy. ya^^v^y. y^-tvw^y. T^hy-^y. T 
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±-7:3^i->'hV 1, 2-i?\iVni-y^u:y^ 6, 7->?tKi3-5H- 

^:y>^iy^n^:/Ty. ^:^yi^^^:t^T:^, 1, 2, 3, 4-7"h7fc:Fci 

5 n[2, 2, 2];ri^i?^. t'iy>^a[3, 3, S]!^^^;*?^, t':yi:'n[2, 2, 
2];^>?^-2-:t:/, t'v^i?n[3, 3, 3 ] iJ' :xt^:;^7- 2 ^©^^^Sr 

-^^•r 5 3-8 M(^^isfpom#^ii^gi. 1 ~ 4 ^o^^nig^^^-g-^-t-s 3 ~ 

10 8M(Diafq(Dm^^«^S. liSo®?^M^^tr-^^i-S 3~8McD^^?po#^ 
l~2fi«Mil^<lr-^^r-t-5 3~8AW^fP(^)#^5^:^miR, 1 

~ 3 1 ~ 2 mom.mn'f-^'^^-t^ 3 ~ 8*©^^^o^#^^ 

l~3^©^mm^<t l~2^iOig^ii-if^Sr'^:fi-f-5 3~8MOf&^(^^ 
1 ~ 3 mo^MM.!- 1 ~ 2 iioam^^-a-^i-^ 3-8 M©^ 

15 m^<Dwn^%Mns 1-3 ^tDg^ig^^ iri - 2 m(DmMm=i-^^^-t^ 3 - 

8M©iafp©m«^^^S. *3j;tJ?l^©^^ir,^^ l-2f@«m^?Sr-^^ 
i-5 3 - 8M<^^^fP<^¥S^m;as^tf ^nSo 

1-4 ® o^fHii^sr-^^-t-^ 3-8 R<Dyfmm(oMm^mm t ltm^^. 
20 5 y f^i^^-. t-y^i^:/, ti'yiS^v?^', tr^:/— /K hyr^z-yK 

1 - 4^©^mJ[i^^^^<|-r5 3 - 8M<D^^(Z)*j^=S:^^iR^ bT^J;t(^. 

25 l<@©^^i^^^-^^-t-5 3-8M<^^l&fP©##«m^i:LTM;t(^. 7 
1-2 jgroipS^ll^Sr-^^i-S 3-8 *©^^|P(^#;^^^S t \^xmX\t. 
l--zm(OUMm^t 1 ~2i®(D^^Jl^Sr'^^-f 5 3-8*©^iafP©^^ 
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10 1 m(Dmmm.i^t i ~ 2i®(D^iii^-T-^-g-^i-5 a '^8M.(D^mQ<Dmm^^ 

^■f-si&fp ^> b < \-i^mom^^mm. i ~ 3 ® ©^^m^ 1 1 ~ 2 ^©gg^n 
^^^^^^5 ^^fp^-g-^^^x 1 ~ 3 i 1 ~ 2 mcDm^j^^^k^ 

15 ^r-rs^tafp^i'^ii^^. i~2^(D^^j!g^tr'^^i-s^i&ft3*S'^^^^. 1 
mcommm'f-t 1 '^2m<Dimm^^^^ir^7i^mDm^Mmmi3xm -2^ 

^ >- K— ^ y-r ^ 4>\>'Vi^. =¥/ y y =¥y y ^y y 
20 >i':^>ry->'K :7t?7v?:/x ■^^^y^;?:^, =Jry=¥f-y^. ^:^>^y>', •>> 

31-:?-^^ b y Ti^-yv^:/. -fi^Ky^/^ ^y-r>'Ky>'. 1, 2—:;?t:Fa 
y ^y y -<vx^ 5 ^y-^K ^ $ yy fy v^v, -<yy h y ry-zK 
7" h^t Kn^ ^ij^y^y i^v. -<vx [b] T-if t":/, -<>x [c d] -r:/K 

25 — -y^^^^9 [cd] ^:^K— /K l^nn [3, 2, 1— i j] :^ryy:^, 
iX^P'^^f- [b] Ifyv^i^. [b] tfyt?^^, hfnn [l, 2, 

3— de] :¥y=3rf-yv, t'n p [3, 2, 1— h i ] t'n p [3, 

2, 1 — i k] [1] -<yXT-^lf>, enp [3. 2, 1— kl] [1] -<^' 
XTyiy>. IfPP [3, 2, 1— kl] -O-y [e] [1, 4] i^ryix^. 
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1, 2, 3, 4-x h^t Fndry y 1, 2, 3, 4 -x h ^ t Kn-f V ^ 
[3, 2, IJ^^-^iS'W^irjOS^ff fe^So 

5 1 --smo^mm^t i ~ 2i@(D^^ji^^-g-^i-§^^5^,^'g>:ii^^i: lt 

D [1, 2, 3 — de] [1. 4] ^>X:^drihi;f:/, Ifnp [2, 1 — c] 
[1, 4] Ifnn [3. 2, 1— k 1] [e] [4, 

1] :^^-ty'ylytj:ifi)mifibti. ^EF* L< f*-<i^X;t-dj^f-y-/K l^nn [1, 
10 2, 3 — de] [1, 4] ^VX;r=¥1h>?^, fan [2, 1 — c] [1, 4] 
-<>><:t^^'J>, t°pp [3, 2, 1— k 1] -<:^X [e] [4, 1] :t^f- 

1 ~ 3^oM^ii^i 1 '^2m<Dmnm^^'^^f-^:^mim^mmmt lt 

15 :7 3.y^Tv'i^?^cifds^}f btu. ^f^L<fi-<:/y'5^Ty'-/K i, 4 — ^^^y 

i^P-^i^, -<>X [b] :t:¥-t:fcV;^^if;as^{f btb^ 0* U< fi-<:/y:7^ 
20 l^. [b] :^^^rt:'>-/£^^^sWb;^^5o 

l^©^mii^^ l~2ffi©ailii^Sr-^:#i-5^ta?Di|g'g-:^^3^t \^xm^ 

it, 1, 4— <i/X;^^f-9^-rvs >'^y^1^^-r^^>s^<if^s^^f feti-So 
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15 



10 



r^/V^/U*. 7:c=/WS, :h7^/VS. Ti^/VS. (^^r^/v=sr 

/um. y =1^=^/1^^. i-y^j\^m. mmmm. isxxfn^ji^mn. T)v^)vm. r 

R^^. — N (R^^) R^\ -C (=0) N (R^^) R^^. -S (O) 



(R^^) R^®, 



S (O) „R 



1 3 



O 

X R 



17 



15 



,13 



SO2R' 

o 



>17 



N 



SO2R 



13R 



18 



0 
SO2R 



14a 



13^R18 



>17 



17 



X 

Ar^^|!?^« 
s 

R^S 



S 

X 
OR^^R^s 



I 

OR 



OR 



14a 



i--14[!j18 



-OR 



X 

R^S R^8 



14a 



OR^^R^» . 



OR 



14^18 



A, 



>17 



n: 



S02R^^'^ 



18 



OR 



14 



S02R^^^^'' 



13a 



14a 



SO2R" ^ X 
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— A-CH^^-R^^ 

(Ai-m^m^. — S (O) ^—^itfi-N (R^^) — >Sr^U 
5 T7U^=/v^> t^;^ a T/v^-'VX. ISfPti L< fi^lS 

T/vdryvg. -ry^ji^m. t.tc\tm^hi.<\-i^m^(Dmmm^^ 

10 ^fo 

R^^. R^®. R^^. *5a:tJ«R^^tt. 2v^^^:3tei£L■C. ;!K^J1^. T/v=¥ 

"ev^T t> J; v^^fn 3 ~ 8 Rm(Dm'^T ^/m imm^T ^ / s« i £i±osmt> 

b<{:i^iamoT/v^y^£s -S (O) nR^^ -N 
(r1^) R^^% ;!K^«*/ctt-OR^^''■eS^^i^TV^T^)J:v^) Sr^-r, 

20 t^:J'nT;V=¥/VS> '>^oT/V'Jr:::;V^, 73i=>'^S. ■^-75^/VS> t.tcitma 

^Ji^m. :mm. ^fcttst : -OR^^. -S (O) nR^^. -N (R^^) 
25 R^^. -C (=0) N (R^^) R^\ -S (O) gN (R^^) R^^'bb< 
}*-S (O) nR^^T-«$nSS»{ftnSo 
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T/i^^ji^^tVXit. m^\i. pf^^/K ^^/K yntVK a-i/nlf/K i:^ 

15 3 -iXi^ a^^-fe— ^C* 3 ~ 8MIS(7?i:fi5g-^;^ 1 o^ffS v'il^ nTyV^= 
'y^n^l^d>ly^j;v:^^j\^, 'y^ n^^^l^-fi ;Vi^=.,Wi:i^(omM 
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g^il^. SS^il^x ?iiSm^;i)^e)3i«ix-5^^m^ 1 - 2 iStr-^t? 5 3i« 6 M 

(=0) N (R^^) R^®. -SOgR^^s -SO2N (R^^) R^^. -N 

( R ^ ^ fiS&IS i C5t5feSr« 3 ~ 8 MO^^Jg^^ 1 ® t ^^i^^^^J^' b 

15 fa^mmn^^^^-to ) T-*$;}x5S;iS-g-*tL5o 

R^^. R^^s ^3<tt>'R^ ^i: LT{i. mmttTlBR^^^ R^^. 4oJ;U? 
R ^ ® i: lllit©S;OS^tf bnSo 

)V'(i^^^-kMnw=m 1 ~ 5 ©T/V=ar>'V£. ^^li^^-IS: l - 5 <djK y t 
20 /Vdr/V£. ;^5iim-?^iC 1 ~ 6 O t K a i^T/Wdf/v^, U'^Wi^ 2 ~ 6 OT/V 

^^lgi=-ic3~8<Z)T/V;&/>ryVT/l/=3E^yvS. ^^i^.^^l 6OT©Tn-r/l'T 
/vdf^/vS, S^gtr>^Urv^-C^><tv^73l-7^%L•<tt•:^7^>'^-C l~C5T 
25 /^=3r/V£, ^^Iid^dS-o*fcfiz:-oOCl~C3T/^^^VT-g^$tVTV^T'b 
j;v^:*;7W^^>f yv-Cl ~C 3 T>'U^>'V£, ^^Jll^;i^— o tj L < iiziooc 1 
~C 3T/v=¥yV*:fettC 7~C 1 1 T77V=¥/i'Tg^$tuT''^T'i> J;V>T? y- 
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C 1 ~ C 5 T/V^/VSs 3 ~ 8 MM^T 5y-Cl~C3 T/V=5ryVS^;dS^ 

5 5^yVs t: K a ^ ^y=^^^K t*(D^m^.^Wc 1 ~ 6 © 

t K n ;/TyV=3E^/vS. T 5 / ^ ^/V> T 5 ^ ^^v'K 1 - T 5 / :t ^/V, /jr 

:^7^/^§15:9•^^:C 1~C 3T/i-=¥/uS. />n>f>'ll^, T^/S. 7X 

15 c i~c 3Ty^=IdE^^^S'^^if®e^feS^^U■cv^-c^) , -^jv^^^^ 

•f3;\'/<=^>{ ''^:^^}Vi3 tv/^^>{ )V:^=f-}Vfi}^(0^ ^^Jl^ 
ds— o'fo L< «~o(DC 1 ~C 3 T/^=¥>'^■r♦B^^:^^■CV^T^i iV^^yw^^^^'V 

20 /i^T $ J ^'^Mi: E(D. o 'b L < fi~oO C 1 ~ C 3 T/V:^/^^ fc 

(iC7~c 1 iT7>'v^>'Vi?E^*tiTV^T'fe j;v^T$y-c 1~C STyV^yV 

1 - If n y y i^/ ^i^^yV/j; if (^l&fP 3 ~ 8 MM^T $ / 

-C 1 ~C 3 T;v^;^^m^m^ihfi^o 

R^°i:R^\ R^^^:R^^ R^^irR^^. :SfefiR^ ^ R^ ^^5ZV^^^: 
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tf 3 ~ 8 fc^^^Jl^^ 1 mis J: «^J^^ 1 mir^tf 3-8 MmS;dS# 

^^::-s (o) 2R'\ -s (o) 2R'^ *^(*-s (o) 2R'^^-eig 

10 /l^^^/WS^Wb^. ^:-S (O) „,R^2«^nsa^LT«. _h|E© 



— A-CH N-R 



19 
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j)^:^^-ymf)^T Ji^^^>':fy Jl^:^~jiy&t J^Cofcfb-^ife, T>'l'=¥/V5^:*-;i&/^)^?— 
20 *fc^J;i«. ^J^^/S^^irl-Sib'^ifeT-fctll^^ ^O*y^5i^yg;0UoSfc 
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5 XV) ^nx\,^x-hx\^\ iii-^\^\^^mtLxn. i[k<D^(Dii>mifhri^o 

icl~6) T/u='=^>'*/W7i?=>'K p< h^^^^ }>^v^:!5;/V7K=>'K 3ih=aE^i/p{ h 

15 2-^ h^v^^ h=3E^S/;^/VAj>::i/K 2-/ h^i^^h^i^y^ h^i^:^ 

/VTjxcuyK bf/^n^a^ari^T* b=3r>';^>'V5!J^::^/W;'^ if^T/V^^arv^SlC J; 

( c ) -^J * 4^ / T /V =1 dp iXTj^ ^ y i-f^^ fcit-^S^ }::o V ^ T 
1~6) {^/-t.ft\ti^-) T/V3=¥'>xi^;^?J^y/V^. ^ h^i^ (fc 

^ (1) ■e^$n5^l::'^'^t>U<«^:Oyn K7yj/f*s le^v^tCj^CTS^t 
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iy=^^m. ^=^>^s \)>^s m^^. T7.Ay^-^^, ^jv^K>m^ 

10 N' -v'^i^t^/l'^^l/>'>?T5^i:(7)J&^;5S^{f bnSo 

s-^Mtt. -B^jx-f^. mm-^n^mn<DUW: mmn. m^n. 
25 ^s: (1) xm^Mit^mt<^mt-^ib>h<ik^(o^^m^m3^'^iD't^:i 

(A) ^ (1) {;::|oft5X;5S^: -X^-C (=0) NH-XM^H^^Xh 
^it^m (^*. X^fiHulBX©5*>;i<Dm'^(D^: -C (=0) NH-©J;5 
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^:-X^-C (=0) NH-T'^^^X^ttT-fc^fb-^fe^^jt-r^r^iiSX'^ 

M-a-^fllt LTfi> ^^i^^ P^^v//i/;&>'V#i^-f 5 K (DCC) . i:^-f 

y-ZTxi \fj\^-)3)V^^^^ $ K (D I P C) . 1 -zn^/ix- 3 - ( 3 - v?p{ ^yVT $ 

15 y7°at:Vv) -;i7yu;}?v^'i' 5 K (WSC) . ^1^9 V^)T-/—)\^- \ -4 V 
VP^ (i^?^^/^T5,y) :ts:^:^s=.f7M,'^^-t7j\^^vi]):yitm^ (BOP) , 
i;?-7:^-/V^y^:^=-/^y''J7^ K (DP PA) . N, N-;!{7/VJj<=/Vi;?^ 5 
/V (Angew. Chem. Int. Ed. Engl., Vol. 1, 351(1962)) ^©m-^i^J^iSffiV^fe 
tlx i&:^M}^J^^Cr. -^Jx.^. N-t Kndf^t/y^iJ'iyW 5 K (HOSu) . 1- 

20 t Kn^v'-<^^>^h!JTy->'l' (HOB t) , 3 - 1 Kn ^iX- 4 -^^-^^rV - 3 , 
4-v?tKa-l, 2, 3— <:/yhyTi>V (HO OB t) tj: if (omm^M 
;t5Ci:;as-ctS, ^lii LT«. ^f^. -<i^-^>. hyvocv, ^ari/i^^^^if 

X/V^^^x i/^cinp«^>', >5' n n/Jx/UA, 1, 2 - v'i5' n Drc^ ly;'^ 




(2) 



5 
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(B) ^(1) lJ:*5tt'55^ : Z-X--e^$tl<5Sd5^ : R^-X^-CH 
ii\ *;fcttX^:6smjfe-a'^*U R**5j:ti?R^;^s-iNflJ:j^j;oT^ 



C^^". R\ R^. x\ r\ R^ R^ *5J:t>*R^««fnEi:l^cm^Sr« 
•to.) 

fcf^MTteiT. ^:R^-x^-c (=o) K^x^^fi^it^mhmjtmr 

25 ^/-fb^lSiJ^^Sr^lCj;?). S; (1) ^^:*5V^TX;^Si* : r'^-x^-ch 




(3) 



20 
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(R") NH-T'«$nssT'fe§> ^ (3) vm^Mit^i^^m^ir^^t 
itTn^j t Lxtt. mK.\t^ hVT± h df^^xTfc^^b* ^m-r hv^j^. TK^-fk y 

(C) ^ (1) \Z.ioif:S)Xm^ : -X^ -O-xm^tl^m (^4^. -XM* 




(^4^. Z. x\ r\ R^. R^ *5J:t;?R^ttl5ISirllCS*^^1-o ) 



f 
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(D) ^(1) \L^if^^:Z-X-X'm^tl^mi)^^:R^-X^-CH 
(R^) N (CHaR*") -Vm^ty^^mx-h^it^m i^^. R\ R^. *5J; 




10 

(^+. R\ R^. R*'^ X\ r\ R^, r3. 43J;a«R^(iHUi2i:|lClc 
^^Ir^-To ) 

fnymm'r\^x. ^ir'^c (=o) YLxmi^fi^^t'^mtmjmT^/i\:.w.^^ 

15 ^^SriiJlJ; 19. ^ (1) (^:*3V^T^ : Z-X--e^^nSS/5^^ : R^- 
X^-CH (R"") N (CHgR'') -X^^tl^mxiy^i\:,-^m-%:mm-thZ. 

mjcM t LTfix m:t\t. hVT± h^i^m<t:t^ ^Mi- Y y A, TK^^b y 

tfc«^3l7G1>ffiV^5rt;6ST•t5o Utfi. ^^y^,^ 

• 25 i^fi:i^<oy^vx^i^i\:m'^m-m^m. %fz\t^i^hou-km%mm'fhMo 
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(E) ^ (1) vm^fi^it^mt^it. m^ituko^^ichx^^-r^^t 




(^cf. r\ r^. r^. X. isxxjpzimtd.tm\:^M^^:m-to ) 

10 ^ (1) -e«^tL5{b-a-ti^M^t1-5ri::65l?#So 

m^MtVXl-i. m^it. >5v'i5'p-^drv'/v:*yu;j?t;^-r ? K (DCC) , 
y:7°Dtf/^;^yV3i?>?^5 K (DIPC) . l-:x5=-/v-3- (3-i^p<^/VT5 
/ :/a e/V) -;!&/V;J?v?-f ? K (WS C) . h VTlZ—zl^- 1 -^/U- h 

y;^ (e^pt^/i^T^/) /J^:5^/^^=!J^A •^dri^7/v:^ny (bop) . 

15 i^7;.i^/W*;^7j>:=.y>v'T5 K (DPPA) . N, N-:fyjU^:^;Vi^4 K ^y^— 
/V (Angew. Chem. Int. Ed. Engl., Vol. 1, 351(1962)) fj:i^<D^^Mi>^F^^^^ 
tl. '^^m^Jt^ZX. m^lt. N-t Kndri^;^i5^i^W^ K (HOSu) . 1- 
fc Kndf^z-oy'hyTi/-/^ (HOBt) . 3 - 1 Kn#$/- 4-:*-:3lr y- 3, 
4— ^tKn-i, 2, (HOOB t) fj:t'(DmMm^M 

©3S=#J^^'fb7K^^^IK> xh7fcKP77^. 1, 4 - v?;^-=3f f- V/.^ 
t^i^PP^^^, ;^PP7Jn/VA, 1, 2-^;?^P P:x^ 
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t^:ffiV^-C. fiiS^^^itf»Tle:TSJS$ii:5Ci: imK.it. J. Med. Chem.. Vol. 
34, 281(1991)»::|Ba©;b^fe) . 1^it\t7^m^t:^V^J»W^r:^^y-/l'mm^ 
MWiT\CX^J$:>^'^?>:i b mx.it. J. HeterocycL Chem., Vol. 27, 605(1990) 

^mm Lfc'^^±i-i^^<^-A^(DRjt^^mmhfcm^im£^^*^^ ^t\^x^. 
J; < . r © j; 5 t!:^mm(Dm7<isxxjpm^itmisii(o:)jm\^m^xn ^^Ltt^ 

('^Jx.f^^ Protective Groups in Organic Synthesis, T. W. Greene, P. 
G. M. Wuts^l^s M2fiR. John Wiley & Sons, Inc. (1991) o 

15 m ^ it. :^m^<Dumm tvxit. ^^h^^y^^ ^/w-s^ x s 7 1 k n f 7 -/v 
Jicifds^ff fenso :L(Di:^i3:7\^mm(D^m&it. m^it. m&. mm. mmi: 

ifomoW^T. -^7J<^ ^ J —j\^s -^TK^iJ' / -^7Kr h ^ t K p 7 7 VJfe 

:^^u^^^iyjum^^mi-^m'^(D^m(Dmmt i.xit. -e^ij^f^tert-i^'^/v^ 

25 it. terX--:t^j\.aL7,TJ\^(0^it. ^«J^^^:^^0#^fcT^ '^Tk^MI'T-^^S^^ 
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x^^^1t^\:,^m^^. i^J^-f L^> I UP AC#^fetJ:tJ§5 t>OT«3&v\ 

N- [4- (T^ -3-=hn^vXT5 KO-^^iJc 

15 2-— hn^S#^ (2 4 5mg, 1. 4 6mmo 1 ) © h>'V':3^>' ( 2 m 1 ) 
^{C, 0'C(CT:^^b:^;d-:^yV (1ml) ^M^. ^^Xl^f^. 50t:-e2B# 
P«l 8 0'C-e2^^mbfc„ ^l«^mJE®*L-C#btLytm^nt7'l' K©7^ h 
7fcKn77:^ (2ml) mmW.^. 0°CKX. p -T $ y-<i^XT ^ K • 1/ 
4 7Kfqi^ (169mg, 1. 20 mm o 1 ) <b h jj :i:^/^T 5 >- ( 0 . 3 3ml, 
20 2. 4mmol) (^■r h 7 t (2ml) il«MTU ^ii.X' 1 ^ 

mmw\.ito m^. BL^^mz.-M^Mk.x^m\.fmwt:mmu m±m^^i?/ 

—/i^xm^'^^mu N- [4- (T^y;^7yVJi?=yu) -a-^hn 
^l^XT 5: K ( 0 . 3 4 0 g , 9 9%) ?r#fCo 
MS : m/z = 2 8 6 (M+ 1) 
25 HifeM 2 

[4- (T5 y*/V3i?=yV) -3- ii^ji^jUT^y) ^>XT 

^Ml<75:&i*ic:2pCT^i;S:^m\ nmoit^^^^^LtCo fcfcU 2- 
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^H-NMR (DMSO-dg) 8 ; 2 . 96 (6H, s) , 6. 92 (IH, 

br) , 7. 15-7. 30 (3H, m) , 8. 32 (IH. dd, J = 8. 2, 

8.2Hz) , 7. 8 0-7. 9 2 (5H, m) , 10. 31 (IH, s) . 

mmm3 

5 3-T5/-N- [4- (T^ /:^Jl'^=-M yau=-}V\ ^>'XT5 Y ' W^s^ 

(a) 3-T5/-N- [4- (T$/;«7/V/l?:::/l/) y :^=^jV\ 'OXT^ K 

IIM^ajl-C#fcN- [4- -S-^hn-O- 
10 XT^F(3 2 5mg, 1. 1 4mmo 1 ) O^^y — /l- (5m 1 ) 

1 oo^-/^•7v^^J7A/'^^ (3 0mg) ^iPxL. 7lc*#H^T> nw^mcx A 

(2/1) m^^^T^^bfc^tC, -fe^^ hJ^iiUfCo ^^Sr^W*bT# 

15 y-/v/hy3^^>'VT5>'=i 0 0/1 o/iT'^j±j) T'WS^u 3-T5y- 

N- [4- (T$/:i7/l'3!l?=7W) ^atr^yv] ^i^XT5 K (4 1 Img) Sr#/Co 
^H-NMR (DMSO-d g) S;5. 35(2H, br),6. 75-6. 
78 (IH, m) , 7. 05-7. 11 (2H, m) , 7. 16 (IH, t, J 
= 7. 8Hz), 7. 25 (IH, br), 7. 79-7. 94 (5H, m), 
20 1 0. 2 8 (IH, b r) . 

(b) 3-T$/-N- [4- iJ'%Jtif\^ify=-)V) y=c:=-)V\ ^i^XT§ K 

3-T5:y-N- [4- (T 5 y ;^7/V)iJ?=/v) y^=.)V\ ^^Xt5 K (4 1 
Img) ©X byt (20ml) (10ml) (D^^^^ 

25 Wi^. ^aiJ:T4N-4g^/l, 4-^;?;r=3r1^>' (1ml) ^*P;^^*^ LlTc^lC, 
^fftHUfcHflc^Jtl^lL-r^l^U 3-T5y-N- [4- (T^y^^WJi^^yu) 
:/ a:::^;^] -<VXT 5 K • ( 2 9 4 m g , 8 9%) 

^H-NMR (DMSO-dfi) h \1. 28 (IH, br) , 7. 42 (IH, 
dd, J = l. 2, 7. 9Hz) , 7. 56 (IH, t, J = 7. 9Hz) , 7. 
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72-7. 75 (IH, m), 7. 83 (IH, d, J = 7. 9Hz), 7. 8 

5 (2H. d, J = 8. 8H2) , 7. 89 (2H, d, J = 8. 8Hz) , 7. 
9 1 (IH, b r) , 10. 5 8 (IH, b r) . 

y^^XT^ K • l/47Kfqi^ (4 8 9mg, 3. 4 7mmol)(D 
1, 2-i^i!^uxi=c^:y (15ml) ^atCT3-= bn^i^XT/Wx 

tK (500mg, 3. 31mmol) . g^^ (1 9 9 m 1 ^ 3. 4 7 

mmol), hVr±h^-y7mi\^:ts^m-rhV^J>^il. 12g, 5. 2 9 

10 mmol) ^M^. 1 49^mmwv±, Rit^m^mamm^m^t-f- h V ^ 

n xJ^/^i^/^^5'y -7^=5 0/1 -C^lil) -CJ^j^U 4- [ (3--hn-<^>? 
T5y] ^VXT5 K (1 6 8mg, 19%) ^Sr#fCo 
15 it,^ : 1 7 8~1 8 CC 

N- [4- (T5y:^7/V7j?-/V) -3- {.:^^A^7.)Vii^:^}V) ^:xX 

3-7«9^7V;5^yV^}^— (5 0 Omg, 2. 5 Ommo 1 ) O 
20 (5ml) WWiZ.^ WSL\LXWCf-ir=-)V ( 7 2 9 /t 1 , 8 . 03 mm o 1 ) ^Ir 
*P;^. 8 0'Ct?l^^fi&#L:fem{-. Sf^N, N-e^p<^yVJiN/VAT$ K (3 
?®) ^*P;t. 8 Ot-ei^rHm^bfco ^^^^HW*LT#e)ttyh^i5'n7-r 
K^^ p-T^/-<^XT^ K • l/47KfPt) (3 5 Img, 2. 5 

0 mm o 1 ) by ^5^yVT 5:y(418Ml, 3. 0 0mm o 1 ) (OMAY.^ 9^ 
25 Vi/ (20ml) li?S^e^{C*PxL. ^mMWX.f^o ^\^. W.^m^Mz.^^niDh. 
fdS^^m^WkX^. WiZ.'m^::^^)V'(*^W\^X. N- [4- {T % J tl )\^if^=^ 
)V) -3- ^^XT^K (5 9 2mg, 7 4 

%) ^#fCo 

^H-NMR (DMSO-de) 6 ; 3. 2 9 (3H, s) , 7. 2 9 (IH, 
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br s) , 7. 83 (IH, d d, J = 7. 9, 7. 9Hz) , 7. 86 (2 
H, d, J = 7. 5Hz) , 7. 88 (IH, d, J = 7.. 5Hz) , 7. 91 
(IH, br s) , 8. 16 (IH, d, J = 7. 9Hz) , 8. 28 ( 1 H, 
d, J = 7. 9Hz) , 8. 47 (IH, s) , 10. 71 (IH, s) . 

5 MMm 6 

[4- (T $ y :^;>'V2}?=/v) y^=-ji^:\ ^:/Xt$ Ko-g-fife 
*lfe^»ll<^:^fe^^:2iCTSJ;&^^fv^. ^ISro^b-a-i^^lr^fifeLfeo tc-^U 2- 

il!.-^ : 2 8 3~2 8 4^ 
10 HJS^J 7 

N- [4- (T^y:^/iy^=-M ya^=.jv] -i-^;^e;?/V'f^!;>?:/-4-;& 

( a ) oz^/i/ 1 -^^-i^y^v- 4 - If ^ y /VTKdrix y (O^^ 

4-lf^y e^>';^7yvxj?^iyi^- h (15. Og, 9 5. 4mmol) 
15 (DN, N-v'pt^/V'Ji^yvAT^ K (5 0ml) ^ja(c:Tlt'ft;^i^i;^7U 

(13. 2ml, 1 1 5mmo 1 ) , T>i>. (1 9. g g, 143 

mmol) m^TL. 12 0'C{;iTl. 5^TO#Lfco iSJ^fC, KfSM^^^Sritii 

20 - 4 - tr^ y v?^';*;^/!^^ >- h (17. 7 g , 75%) ^#fCo 

( b ) 1 4 - 1''^ y ''Jl/I^ fVi$,l^^(0^'^ 

1 4 - f ^ y e^>';{7/VxKdp h (16. 1 g , 65. 

Immol) 07^b7tKn7y> (70ml) /I, (7 0 

m 1 ) WkkWmc. ^fifCT 4 N-Tk^'fb-:^ h y •J' AtK^IK (35ml) ^^Px. 
25 ^^^*^L/Co ^>Cf-x 2N-lti^^*DK.TpH7t U ^^^lr^g*LT 

-C. 1 — ^^-v^yv- 4 - y e^^^:«;7VjJ?^i^ (13. 6 g , 95%) Sr#fCo 

(c) N- [4- (T^ yji^yi^TK-zv) - 1 -^:/v?7Utf^y v?;y 



wo 03/082808 PCT/JP03/03978 

35 

l--<V>?/P-4-t°^l)>^i^:^7/V7Kvm (2. 19g, 9. 99mmol) 
© h/U3i:/ ( 1 7 m 1 ) ^m\^. Mm.iZ.xm[:.^:t=-J\^ ( 7 . 3 m 1 , 10 0 

mmo 1) srjpxi. mux-2o^m. 8 o'cxsmmmwv^o Mm^Wimm^ 

\^xmhflfdm^n=7^ Y<om\:.:^f-\^l^ (13ml) OtJdT. p- 

5 T5y-<^XT^ K • l/Aim^ (1. 17g, 8. 32mmol) ihy^i 
'^j^^T^ly {2. 3ml, 16. 5mmo 1) (^ig-fb^^l/^ (1 3m 1 ) li^ 

^W^Mii. I^^tb. N- [4- {T ^ ti jvif^-M -1— 
10 i^yi^t"^ y v?^- 4 -;^;/^Ji^dr1^ ^ F ( 1 . 0 5 g , 3 1%) ^#fc„ 

^H-NMR (DMSO-dg) 6 ; 1. 6 2-1. 7 2 (4H, m) , 1 . 9 
0-1. 97 (2H, m), 2. 33 (IH, m), 2. 83-2. 87 (2H, 
m), 3. 45 (2H, s), 7. 22-7. 32 (6H, m), 7. 63-7. 
65 (2H, m), 7. 75-7. 81 (3H, m), 10. 07 (IH, s). 

15 mw.m 8 

N- [4- {T^y:fi;\^i!^=^jV') f-^y v?^-4-;i{7yP2l?^f-5 K® 

ll»j7-e#:fcN- [4- {T^y^Jl^-^^=^JV) yzr,:^;V] 
^y v^>'-4-;^77lx7}^>1h5: K (4 0 Omg, 1. 1 9 mm o 1) (Dn^^J' y — 

20 (2 0ml) ^^^^{c:. ^'^T^'^-i^-t. (4 0 0mg) , 1 Q^-y'^v'J^ 
/mM (8 0mg) »;t. 5mmm^\^fz.^ SfJl. ^^TI^^=^^J^ (4 0 0 
mg) , 10%Pd-C (8 0mg) . 1 N-*^^ (W) ^*D;t. 1. SI^PpI 
MiJtEUfCo ^J^C^^^-fe^-r hMU «^TOUT. N- [4- {T^y^jV 
■it^^Jl^) K (2 l 4mg, 7 3%) ^ 

25 #;fco 

^H-NMR (DMSO-dg) 5 ; 1. 4 3-1. 54 (2H, m) , 1 . 6 
4-1. 68 (2H, m) , 2. 02 (IH, m), 2. 37-2. 50 (2H, 
m), 2. 93-2. 98 (2H, m), 7. 20 (IH, br s), 7. 6 
3-7. 66 (2H, m) , 7. 74-7. 81 (3H, m) , 10. 05 (1 
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H, s) . 

mmms 

^H-NMR (DMSO-dg) 6 ; 1. 7 5-1. 9 8 (4H, m) , 2 . 6 
3-2. 71 (IH, m), 2. 85-2. 96 (2H, m), 3. 30-3. 
10 3 3 (2H, m) , 7. 23 (1 H, br s) , 7. 66 (2H, d, J = 8. 
IHz) , 7. 82 (2H, d, J = 8. IHz) , 7. 85 (IH, br 
s),8. 57(1H, br s),8. 88(1H, br s),10. 35 
(IH, s) . 

mmm i o 

15 4 - [ ( 1 -^i^v'/Vt'^y i^y- 4 — C/V) T ^ / ] -O'XT ^ KO^fife 

l-^:/v?/U-4-tr'<i; K:/ (1. 8 9 g, 9. 9 9mmol)<^l, 2- 
v;?^nn:xi5^>' (4 0ml) ^jfilCTp -T 5 y-<:/Xr 5 K (1. 2 

8g, 9. lOmmol) . h V T± h^i^:^m^\:,^^mi- h V ^ (3. 2 8 
g, 14. 5mmo 1 ) Jg.I>'f^^ (0. 6ml, 10. 5 mm o 1) ^Ss^JP 

•to mmt:m&m^L.xnhtiftmt\^. f^^^c^/v (2 6mi) ^*p^. 

^^yto !S«^^SiiL. #^nfc@^^e/y;^7<5rVv;i;7i^i^D-^ ^^?'7:7^>- 
(g^^J:^/^/p< ^ y ^/v= 10 0/1 xmm) -cmM 4 - c ( i — ^i^/e^ • 

25 J\^}^^V i^y~ 4 M T^y]-<VXT5K (0. 8 4g, 2 7%) ^'^Ito 
MM. : 1 9 2~1 9 St: 

mmm 1 1 

4 - [ ( 1 —Oi^jU \i'-< V 4 — r 7V) T 5 y ] ^1^X7 5 K • tl^l^© 
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MMM 1 0 T'#fc 4 - [ ( 1 vi^^/w y V? V- 4 yi^) z $ y ] ^ v 

XT$K(3 0 9mg, 0. 9 9 9 mm o 1 ) h 7 1 Kn 77 ( 1 2 . 5 
m i ) mm^. ^jfiJcir 1 N-:S^/ai>-7^yV^^ ( 2 . 5 m 1 , 2 . 5 0 

mmol) ^mmu 3o^mmwL-^o mmm^mi^i^xmhtitcmmi^t:. 

5 (6ml) /tK (7?S) m-a-^l^^i^feSJfe^B^kU 4- [ (1— 

i^yHf^y v?V-4— fyP) T^y] -<i^XT5 K -ig®?!^ (1 1 7mg, 3 0 
%) Sr#fc„ 

^H-NMR (DMSO-dg) 5 ; 1. 77-1. 91 (2H, m) , 2 . 0 
5-2. 09 (2H, m), 2. 94-3. 75 (5H, m), 4. 25-4. 
10 29 (2H, s), 6. 58-6. 67 (IH, m), 7. 44-7. 46 (3 
H, m) , 7. 6 2-7. 6 7 (4 H, m) , 10. 98 ( 1 H, m) . 

mmm 1 2 

4 - (tf-< y V- 4 —f/vT 5 y ) -<:/XT ^ K • m!^m.(D^^ 
MMm 1 0 x-ntc 4 - [ ( 1 — y v?^'- 4 — r /V) T $ y ] -o- 

15 XT5K(4 0 0mg, 1. 1 9mmo 1 ) (1 5m 1 ) ^^^{^:, 

^?aic:T=af^Ti^^::^!j^3v (4 0 0mg) . 1 (8 0 

mg) SrSsiPL. 9^F^31?5lg^*;/to ^It^mT'^. ^MiiU ^^KSr^§ifil 

bfCo nhntcm^(D:r.^ y^/i. (6ml) ^fiiCT 1 N-i^g?/:x- 

xyv-^?^ (3ml, 3. 00 mmol) ^mM\^. 3 O^mMWLtCo MM}^^ 

20 mm\^xnbnfc^mi^^. y^j^y-zv (smo z?]^ (o. 5m d m-^mm 
d^'bsjgffi'fbb. 4- (k'-<y i<?y-4— fyvT^y) ^^XT5 h^-mm^ 

(1 4 3mg, 3 7%) <lr#fCo 
il;;^ : 2 9 2~2 9 4°C (:$>^) 

mmm i s 

25 N- [4 - (T ? y^:^/uji^=-jid - 1 -^:^v?7Hf--?y v?:/- 3 

(a) ni5^yv l-^^v'yV-S-fc'^y v^:/;*/i^;J?^^>l/— fO-^^ 

^»J7 (a) (D:)jm\mzx^m^m\ mm(Dit^i^t:^^Ltco tctcu 
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( b ) 1 -^i^V^jx^- 3 - y ^J:y:hjv:^i^m(0%^ 

(c) N- [4- (T5y;«7yi^2l?— yv) y a^=.)V\ 

5 - 3 -iOfV-^^^ $ Y(D^^ 

\-^:yi>)V-Z-)d^^)'y:ytlf\^-^sVW. {\. 37g, 6. 23minol) 
ON, N-v?^^^^Ji^/^i^T$ F (2 8ml) ^mz.Xv-T%J^ly 
XT^ K (0. 9 2g, 6. 5 4mmo 1) , hy^i^^/Vr^^ (1. 3ml, 
9. 3 3mmol) , l-a:5^yV-3- {Z-\>:f-^A'T % Jzrn\f;V) jVifs 
10 i^-Y $ K • l^^it ( 1 . 7 9g, 9. 3 4mmo 1 ) JltKl -t Knaf-e/^^-y 
V^)r9-}V--imm (0. 9 3mg, 6. 8 8mmo 1) ^Sr^DU 

15 A/p^iJ^y-yu^g t*M:^l. n- [4- {r^ji^jvi^^jv) 

731=71^] - 1 — <>'v?>'Hf-<y i;^>'-3-;^;>'^AI^>1^$ K (551mg, 26 
%) Sr#yt, 

: 2 1 1~2 1 2"C 

umm 1 4 

20 N- [4- (T 5 7 70.-/1-] if^y ^;?^-3-:^7U/K=¥f-$ 

llii««J 1 3 T-#fcN- [4 - (T 5 y :«7yV3j?r::/W) - 1 

f^y v?:x-3-;«?yV/J?^f-5 K (400mg, 1. 1 9 mm o 1 ) (JDrc^ y — 
)V (15ml) ^m^. ^"^ri^^^—^K (4 0 0mg) , 1 0 %-y-?y i;? t^zi^. 
25 Z;^^ (8 0mg) 4B#F^3i«S$-g:;fc„ ^J^T^. -fe^^T hitoiL. 

^^Str?g$iL. N- [4- {T%j-t)fv^s=^)V) if^yi^v-S-pf; 
/^7K:3ri^5K (2 8 2mg, 9 6%) Sr#fCo 

^H-NMR (DMSO-dg) 6 ; 1. 3 3-1. 3 7 (2H. m) , 1 . 5 
0-1. 61 (2H, m) , 1. 84 (IH, m) , 2. 3 9-2. 43 ( 1 H, 
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m), 2. 55-2. 62 (IH, m), 2. 81-2. 85 (2H, m), 2. 
98-3. 02 (2H, m), 7. 20 (IH, br s), 7. 63 (2H, 
d, J = 8. 6Hz) , 7. 79 (3H, m) , 10. 14 (1 H, s) . 

mt^mi 5 

fife 

(a) 4- [ ( t e r t T5y] V:^' o^ds-f-:^:^;/^ 

4-T5y v'i>n^^f-^^;^7/U;Jf:xg? (4. 3 0g, 3 0. 0 mm o 1) (D t 
10 e r t / (53ml) ^^SfCTTk^^b-^ h y !J7 ( 1 . 2 

5g, 31. 3mmol)©7K(23ml) RUi^- t e r t 

(6. 8 2g, 3 1. 2minol) SrAPx.. ifi^^jt^^ LfCo RJi^^m 

T^. tK (9 0ml) ^^-^i^x-mmx^tLo 7i<:m\^^}^rKX2N-m. 
15 m^-^^^i^^-i^x^mu mm^ms.^^Lx. 4- c (t e r t-^h^i^ 

:^/Vjjfrzyv) T^y] iX^J^ ^^^ri^>';^(7y^#i^^ (6. 5 8g, 9 0%) Sr#fc„ 

(b) t e r t-Zf^/l- 4- C { [4- (T5 7 */W4?=/V) ^airnyV] T 

4- [ (t e r X--:/ V^\/fS)\^i!^=^)V) T^/] v'i^ n-^:3{^f-:/;^7/U;!]f 
20 (1. 4 6 g, 6. 2 3mmol) (DN, N-i^7<9=->'l^*/Vi^r$ K (2 8 
ml) ^{C, ^jfifC-Cp -T^y^yXT 5 K (0. 9 2g, 6. 5 4 
mmol)^ h!J3i5^/VT5>' (1. 3ml, 9. 3 3mmol). 
- 3 - ( 3 ^/WT kVV) ;^7/V;!}^^i;?^ $ K • ( 1 . 7 9 g , 

9. 3 4mmo 1) i^U^l-t Ko=^iX^>'y'hyT>^->'V-— zKfPi^ (0. 9 
25 3 g, 6. 8 8mmo 1) ^^PU Sf&^SlC, l&^P^^^Tk^f- 

(C. MLT^#P>tl/c@fr^^^tU t e r t-^^yV 4- C { [4- (T5 

(1. llg, 49%, cis/trans S:#^o 
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(c) 4- { [ 7:^:5' n^drv-yu) ;^7/V^^/I/] 7^/} ^^-XZ 

t e r t-l/^yl^ 4- [ { [4- (T 5 y :;&yV/J?::^/V) 7^:=/^] 
;«7/W5j?n/^] v^^ n ^^/V:^77W^7< ^ h (290mg, 0. 802 mm o 1 ) 

5 (omt;^ {5m \) mmm\c, mm.{^xhV7j\^:tnmm (3. 4mi) 

i^M ;&/V>iJ?n/U] r^y} ^yXTSi K (2 9mg, iDl^ : 14%) ^#fCo 
10 ^H-NMR (DMSO- dg) 01-2. 36 (m), 6. 54 (1 

H, m) , 7. 20 (IH, m) , 7. 6 3-7. 9 5 (2H, m) , 7. 79 
(IH, d, J = 8. 6Hz) , 9. 9 5-1 0. 0 3 (IH, m) . 

mmm i e 

trans-4- [{[4- (7 5/ ^ ^/U) u^ds^v/yi.] x 
15 5 7] ^:/XT^ K©-^^ 

(a) t r a n s -4- { [ (t e r t -zf h'^iy:^^l^^:^Jl^) T$/] p< ^ 

*WJi5 (a) (^;fe-fe(c!pi:-cs;£:<lrfTV\ *i®<^{b'^#)<Sr-g^^LfCo tcfc 
trans-4- (T5yp< i^iJ' ^^;^ri^>';^7/^;Ki^^^ilJ|Sf^^:,ffi^^ 

20 fCo 

(b) trans-tert -zf^/l^ (4- [ { [4- (T 5 7 

^»ji5 (b) <D:)jm\mcxRjt^^n^\ mmo^it^m^^^htc. tctc 

25 trans-4- {[(tert-^h T^y2 

(c) trans-4- [{[4- {J ^ J =f- jV) -y^vi^^-y)V\ jVUp. 
^ilMl5 (c) 0;&lfelc3pC-CSJ&^tTV\ mM©-fk'^i|^j^'g-^L^„ fe^ 
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U trans-tert -Zf'^-JiK^ (4- [ { [4- {T % J t> )Vif^^}V) y 

^H-NMR (DMSO-ds) 6 ; 0. 8 2-0. 9 5 (2H, m) , 1 . 2 
5 0-1. 4 2 (3H, m) , 1. 74-1. 8 5 (4H, m) , 2. 16-2. 
4 0 (2H, m) , 2. 7 7-2. 8 1 (IH, m) , 7. 19 ( 1 H, m) , 
7. 64 (IH, d, J=8. 8Hz) , 7. 79 (IH, d, J = 8. 8H 
z), 7. 80 (IH, m), 10. 01 (IH, s). 

•m&m 1 7 

10 4 - [ ( f--^ y >^^- 4 — r ^v;^ T ^ y ] -<:/Xt 5 Ko-a-^sfe 

( a ) 1 -^^yi?jv\^^ y 4 t KO-g-fife 
e;>^yy^til:f/VT5:/ (1 4. 8 mi, l O 6mmo l) h^t Kn^y 

(2 0inl) -7 8'C{e:Tl. 5 9M-n-:;^5^;vy ^iJ^A (7. 9 

8ml, 12. 7mmol) ^ 1 0:J>r^^^{tT?iTU ^ 0 ^fim^\^1t.. *{^. 
15 -7 8'Cicr2M- hyp«^/V^>'yyUi;?Ty'7«t?>' (6. 34ml, 12. 7 
mmol) ^5:$)-FB^;i^}tTMTU 3 O^^-KK^^Lfcio KtC. -7 8'C(CT1- 
^:^i;?/V-4-tf^y K:^ (2. Og, l O. 6mmol) ©xh7tKn77 
V (2 0ml) ^^?r3 O^^-ral^Ji^itrr^TL. -7 8*^(^X1 ^V^T-^^a 
(c^T'ML3 O^Wi^li, MJC2^FBlMLfco ^f&^T^. mM^%\z.^ 

*LT#bnfc^S©@^®?^^/v (2 0 0ml) MfCTv'y 
(lOg) ^;[jp^. $I^^^Ufeo ^^^®*LT#bti;/tajt^t/y;& 

-CMML. 1— O-i^/Wtf-^y i^^-4-;&/WWxt K (1. 1 9 g, 5 5 
25 %) ^#:/S:o 

(b) 4- { c (1— <i^i;?/nf-<y v'i^-4— r/v) p<5">'v] t%j \ ^> 
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^H-NMR (DMSO-dg) 5;1. 16-1. 24(2H, m), 1. 5 
2 (IH, m) , 1. 6 7-1. 7 2 (2H, m) , 1. 8 3-1. 91 (2H, 
m) , 2. 77-2. 81 (2H, m) , 2. 90-2. 9 4 (2H, m) , 3. 
5 42 (2H, s), 6. 17 (IH, m), 6. 51 (2H, d, J = 8. 6H 
z), 6. 80 (IH, m), 7. 22-7. 32 (5H, m), 7. 48 (1 
H, m) , 7. 60 (2H, d, J = 8. 6Hz) . 
(c) 4- [ (\:f-<Vi^:^-4-^/]^?i'^M -<^^XT5 KtO-a-^ 

^H-NMR (DMSO-dg) 6;0. 96-1. 08 (2H, m), 1. 5 
8-1. 66 (3H, m), 2. 35-2. 42 (2H, m), 2. 87-2. 
91 (4H, m), 6. 17 (IH, m), 6. 51 (2H, d, J = 8. 6H 
15 z) , 6. 8 0 (IH, m) , 7. 4 9 (IH, m) , 7. 6 0 (2H, d, J 
= 8. 6Hz) . 

immi 8 

20 4 - y KV^f^ib ^ ic, 1 -^lyi^jU- 3 - f-? y K V • 

: 1 5 8~1 6 O'C 

MMm 19. 

mmi 8xmc4- c (i-^i^v^/nf-sye^v-s—i'yi') t^/] ^>xt 

^H-NMR (DMSO-dg) 6 ; 1. 3 0-1. 42 (2H, m) , 1 . 5 
8 (IH, m), 1. 89 (IH, m), 2. 09 (IH, m), 2. 21-2. 
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28 (IH, m), 2. 39-2. 45 (IH, m), 2. 75-2. 79 (1 
H, m) , 3. 0 0-3. 0 4 (IH, m) , 3. 4 1 ( 1 H, m) , 5. 9 4 
(IH, d, J = 8. 6H2) , 6. 53 (2H, d, J = 8. 6Hz) , 6. 
80 (IH, m) , 7. 49 (IH, m) , 7. 60 (2H, d, J = 8. 6H 
5 z) . 

mmm 2 0 

4- [ (l-^i^v^/Vlfny S^i^-3-'r/V) T$y] \^(0^^ 

10 tCo 

jSfe^fe : 1 6 0~1 6 2^0 

mmm 2 1 

4- (Ifoy v?>'-3->r>'VT$/) ^>'XT5 K<^-^^ 

15 jfefii 2 0 -e#fc 4 - [ (1 -^:/i^/vt°a y i^>'-3->('yv) T5y] ^^-xr 

^H-NMR (DMSO-dg) 8 ; 1. 5 0-1. 5 6 (2H, m) , 1 . 9 
2-2. 03 (IH, m), 2. 54-2. 60 (IH, m), 2. 6 9- 2. 
89 (2H, m), 2. 96-3. 01 (IH, m), 3. 78 (IH, m), 
20 6. 16 (IH, d, J = 6. 8Hz), 6. 51 (2H, d, J = 8. 8H 
z), 6. 83 (IH, m), 7. 52 (IH, m), 7. 61 (2H, d, J 
= 8. 8Hz) . 

mmm 2 2 



25 :te<D'a'^ 

( a ) t e r t -l/^/V 4 - t Ka n^:^e/yV;^7/V/^p< — h (O^^ 

>^i^;^-4-T5: /l^ (8. 06g, 70. Ommol) 

(Dt-Zf^y -jmmm (12 2. 5ml) iei. ^^B.{c:^oV^T7Jc^>^b:^ h y i^ 
(2. 9 1g, 7 2. 8mmol) <757K^?g? (5 2. 5ml) ^iP;i;fc^(e:> v?- 
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X-y^^)V V'tuvat^^-.-y (15. 9g, 7 2. 9inmol) tt;t. -mmc^ 

^i!^U t e r X-zf^)^ 4-t Kn n-vds^v^/Uj^? 
/w^p<-h (2. 7 0g) <Srefe@fl£^L-C#;fco *fc. tK^I 1 N-i^m-et" 

ert-:^^7V 4- t Fndri^i/^ a^:aE^5^yV;i{7/W?j?«— h (1 1 . 3 g) 
(#fii:T 14. 0 g , 93%) ^#fCo 
10 ^H-NMR (DMSO-dg) 6 ; 1. 0 6-1. 2 0 (4H, m) , 1 . 3 
5 (9H, s) , 1. 6 9-1. 7 6 (4H, m) , 3. 12-3. 31 (2H, 
m), 4. 48 (IH, s), 6. 64 (IH, d, J = 7. SHz). 
(b) tert-zf'^^JV 4-:d-^ye/:^n^dE^'>'yV;j&7W^y— hO-g-^ 
^'it:t^-^V (1. 7ml, 19. 5mmol) (Dmh?^'^^>'^W (30 
15 ml) \Cs -6 0'C-e>'p<^yU;^/VJj^=ari/K (2. 0ml, 2 8. 2mmol) 
(Om.itp^'^i^ymm (6m D «rlO:»"K;ii*ffr?gTU Hl^i- 6 Ot:{c*3VNT 
1 0^mW:Whito Ik^^X' t e r t -zf'^Jl' 4-t Kn ^-^e/jJ' a^^i^/V;!?? 
/W-^;^— h (2. 5 6g, 11. 9mmo 1 ) 0:^-fb^9^l/^^?^ (1 4 0 
ml) ^3 S^mt^nxmrU -6 0'C^::*3V^T4 0^TO#LfCo h})^^ 
20 >'VT$:^ (8. 4ml, 6 0. 3mmol) S:- 6 0"t{^:*5V^T^Iax.fc=^^C, ^ 

25 rt-:^^/!' 4-;i-^yi^^i3^^->/V:;&7W^p{— h (2. 2 3g, 8 8%) 

^H-NMR (DMSO-dg) 6 ; 1. 0 6-1. 2 0 (4H, m) , 1 . 3 
5 (9H, s) , 1. 6 9-1. 7 6 (4H, m) , 3. 12-3. 31 (2H, 
m) , 4. 48 (IH, s) , 6. 64 (IH, d, J = 7. SHz) . 
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(c) t e r \.-^^)V 4- { [4- (T ^ / ;(7^U7jf-/U) y 3.^?V\ T% 

— <^v?/^-4-f'<y K:^(Dftt>!9{e:. t e r X-zf^jV 4-:t^yi>^^X2 

^H-NMR (DMSO-dg) 6 ; 1. 14-1. 29 ( 1 H, m) , 1 . 3 
7 (s, 9H, Boc), 1. 57-1. 60 (IH, m), 1. 76 (IH, 
m), 1. 92-1. 98 (IH, m), 3. 18 (IH, m), 3. 36 (1 
H, m), 5. 89-5. 86 (IH, m), 6. 50-6.54 (2H, d, 
10 J = 8. 8Hz), 6. 76-6. 79 (IH, m), 7. 50 (IH, m), 
7. 5 9-7. 6 0 (2H, d, J = 8. 8Hz) . 

(d) 4- [ {4-7 ^ y -y^ X2^^^:^ji') r^y] ^:xXt5 k- hy^/v 

t e r t-:/^yV 4- { [4- (T 5 / ;^7/Vxl?:=:yU) •7^=./u2 T?/} > 
15 ^ti^:^iyjUtiJ]^y<;<—h (167mg, 0. 5 0 1 mm o 1 ) ©it-fb^* f^l/^ 
(4m 1 ) h V 7y]^:tumm (2 . 2ml) =^»L. ^StClT^ 

mWLtCo RJt^mTm. f^mt^^tiZX*). 4- [ 

M /] -<^XT$ K • h y 7yV:^nS^^:i[ (2 3 Omg, 10 0%) ^# 

20 ^H-NMR (DMSO-dg) 6;1. 15-1. 45(2H, m),l. 6 
3-1. 71 (3H, m), (IH, m), 3. 21-3. 30 (IH, m), 
6. 54-6. 5 7 (2H, d, J = 8. 7Hz) , 6. 84 (IH, m) , 7. 
50 (IH, m) , 7. 61-7. 62 (2H, d, J = 8. 6Hz) . 

mmm 2 3 

25 4- (x h7t Kn-2H-f 7^-4 — T /l^T 5 y ) '<:/XT 5 K^-g-fife 
—<:yi^/\y-4-\^^]) V>(Dfiit>V)\z, ThylL Kn-4H-fc°7:/-4-;^ 
M : 2 0 8~2 1 Ot) 
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mmm 2 4 

(a) tert-:/^/V 4- [4- (T5 ^ Ji^/^Ji^-/^) ^^.y^^-^] If-^ 
y 1 h(0^^ 

5 p - t Kp ^-y^lyy^T $K(343ing, 2. 50 mm o 1 ) (Dy^ h 7 t K 
viyyl^ {1 0ml) ^Mi^. tert->^9^/U 4- t Kn^'^- 1 - l^'^y 
i;?:^;!{7>'l'Ji?^^^l/— h (5 03mg, 2. 5 Ommo 1 ) ^.U^h P 73i::^>^V;Jn;^ 
7^"^^ (6 5 6mg, 2. SOmmol) <lriD^fc#lc:^ 7k?^Tt-TJ^^/^ T 
>'v';{7>'Wd?:ari/l/— h (1. 15ml, 2. 50mmol) ^1^;!JPL. ^tB.(CT 

t-y^/ix 4- [4- (T5/*/v#=>'^) tf^y i;?:^- 1 

h ( 1 6 9 m g , 2 1%) Sr#fCo 

^H-NMR (DMSO-dg) 6 ; 1. 39 (s, 9 H) , 1. 45-1. 6 
15 0 (IH, m), 1. 89-1. 92 (IH, m) , 3. 13-3. 20 (2H, 
m) , 3. 6 2-3. 6 9 (2H, m) , 4. 61-4. 66 (IH, m) , 6. 
99 (2H, d, J = 8. SHz) , 7. 15 (1 H, m) , 7. 80 ( 1 H, 
m) , 7. 81 (2H, d, J = 8. SHz) . 

(b) 4- (if^]}iy>-4-4M^iy) ^^'XT^K- h]}^^:^^^^ 
20 ^.(0-^^ 

mmm2 2 (d) (D:)jm\mzxRjt^%:n^\ mm(Dit^!^^^^vtLo 

t e r t-zf-^/l^ 4- [4- (T ^ y ^^ly^^rv^] f^y 

^H-NMR (DMSO-dfi) 6 ; 1. 7 4-1. 84 (2H, m) , 2. 0 
25 7 - 2. 1 1 (2H, m) , 3. 0 5-3. 24 (4H, m) , 4. 65-4. 
75 (IH, m), 7. 03 (2H, d, J = 8. SHz), 7. 19 (IH, 
m) , 7. 8 3 (3H, m) , 8. 5 5 (IH, m) . 

mMm 2 5 

4- [ (l-^>^v?/vf'<y i^V-4-'1'yV) yi-^iy} ^:/XT5 h*(D^0. 
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^»J2 4-e#fc4- (t°-<y v=V-4— f/V:*-^-^-) -<^XT5 K- hV7 
n:tnW^mM. (I25mg, 0. 37 5mmo I) (Dl, 2-^yi7 uuoL^^y 

(7inl) ^yXT7Vxt K (0. 07 6ml, 0. 748mmol) 

^.D^hy T-fe ^^v7K^W!>^•:^^y IJ'^ (1 6 9mg, 0. 750 

5 mmo 1) ^SsilPL. ^tfitCTi^^WbfCo ^(c. ^J^;:?^<lr 1 N-Ttc^^b-:^ h 

4_ [ ir^V\ -<ly%T% K (44mg, 

10 3 8%) Sr#:/to 

ife^ : 1 6 6-1 6 8"C 

%mi 6 

15 |IJIfe^?iJl 0-C'#fc4- [ (1— ^^i^/l't'^y v'V-4— f/U) T^/] 
XT 5; K (3 0 9mg, 0.9 9 9mmo 1) (O:^^ J—JV (6ml) 

(0. 2 9ml, 5. 0 7mmo 1 ) . /-^^JiJ^/Vi^T/VT^k K (0. 67g, 
8. 0 Ommo 1) Jlt>*v^Ty7k^<b*!j7^-f by '^i^ (3 1 4mg, 5. 0 0 

mmo 1) ^7K?^T^^:-C»Lfcm^^:^ ■m^\cx^'^^W\^ft.. mi^WT'^. ^ 

a) -cft^L. 4- [ (1 — <:/v=7Vt°-<y i^:/-4— T/l') (p^^/l^) 
y] ^i^XT5K (240mg, 74%) iSr#fc„ 
25 : 1 8 1~1 8 3*0 

%W\ 2 7 

4- [^^yv (fc°^y>?v-4-'i'/i') r^y] ^^xr^ K^^-g-^ 

Jife^J2 6T#:/t4- C (1 -^yi^;nf^y i^:^-4— fyv) (^^/v) 7^ 
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^H-NMR (DMSO-dg) 8 ; 1. 54-1. 6 6 (4H, m) , 2 . 5 
7-2. 66 (2H, m), 2. 76 (3H, s), 2. 99-3. 03 (2H, 
m), 3. 75-3. 82 (IH, m), 6. 74 (2H, d. J = 9. 2H 
5 z) , 6. 89 (IH, br s) , 7. 60 (IH, br s) , 7. 70 
(2H, d, J = 9. OHz) . 

mmm 2 s 

4- [ il-^>'i^JU\^^Vi^:^-4-^jl') 7^/1 -2-^ h^ri^^:xXT 
10 (a) 2-?^ I il-^>iy;U\^^})i;^ly-4-4jl') 



15 ^H-NMR (DMSO-dg) 6 ; 1. 3 4-1. 4 4 (2H, m) , 1 . 8 
5-1. 88 (2H, m), 2. 04-2. 11 (2H, m), 2. 7 4-2. 
78 (2H, m) , 3. 2 8-3. 3 2 (IH, m) , 3. 45 (2H, s) , 
3. 64 (3H, s), 3. 71 (3H, s), 6. 16 (IH, d, J = 8. 
6Hz) , 6. 16 (IH, s) , 6. 34 (1 H, d, J=7. 7Hz) , 7. 

20 2 1-7. 34 (5H, m) , 7. 52 ( 1 H, d, J = 8. 4Hz) . 

(b) 4- [ (l-^^'i^/Vf^JJv?>'-4— f/V) 7^/1 -2->(h^ty 

2-?i [ (1 -^:/v?/uf^y v>v-4 — ( /\^) t5 

y] h (8 8 5mg, 2. 5 Ommo 1 ) Ox t Kn^^i^ (4 

25 ml) /p<i?y-yw (4ml) ii-^^^gfC, 4N-7miti- h V ^ J>>:^m^ (2. 
5ml) SrAP;t. MM-KX 6^m^WLfCo 4l^-7miti- hV ^M7i(.m^ (1 

ml) ^m^tcm^. mui^xm^mwhito $bic4N-7Km'fb-^hy «>A7k 
mm (2ml) ■^n^fz.m^. ^mLx^m^i^^mwi^tco si^:j^T#. 
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h=3fi^^S#^ (6 9 5mg, 82%) ^#:^o 
5 ^H-NMR (DMSO-dg) 8 ; 1. 3 3-1. 44 (2H, m) , 1 . 8 
5-1. 89 (2H, m), 2. 05-2. 12 (2H, m), 2. 74-2. 
78 (2H, m), 3. 32 (IH, m), 3. 46 (2H, s), 3. 73 
(3H, s) , 6. 16 (IH, d, J = 8. OHz) , 6. 17 ( 1 H, s) , 
6. 30 (IH, d, J = 7. 7Hz) , 7. 2 2-7. 34 (5H, m) , 7. 
10 53 (1H, d, J=8. 5Hz). 

(c) 4- [ il-^>i>/l^h'^V-:^>-4—(/V') T^y] -2-7^ h^i^ 

i^(221mg, 0. 6 4 9mmol) (DN, N-i/;^^/V^>'VAT:5 K (6 
15 ml) 1 -31 3 - ( 3 - ^/l-T 5 / :7°n tW) 5 

K • (1 8 7mg, 0. 9 7 5mmol). 1 - t Kp =3E^v'^>'y hy T 

/V • — Tkfni^ (132mg, 0. 977 mm o 1 ) , yz^u \f}V=s^^?V 
T5i/ (0. 45ml, 2. 5 8mmo 1 ) :jttJ«it'fbT:^^:=^!^^iN (7 Omg, 
1. 3 1mmo 1) ^^*PU ^?fi{CT^;^iij*^LfCo B.^WL^m^Wim. 

fcU) )lfeWJ:^U'^N°7xw':/TLC (i5'oP7lN/VA/p«iJ'y-yv=9 0/1 OT*M 

M) T'itfj^L. 4- [ (1 -^>-v5yvt*"^y c;j^_4_^^^) 7^57] -2-p< 
25 h^v^^VXT^ K (5 6mg, 2 5%)Sr#fCo 
ill^ : 1 5 5-1 5 7"t 
IIJi«»J 2 9 

2-^ h^^^-4- (f-<y v?y-4— f/VT^y) -<>XT5 KcD-g^^ 
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^H-NMR (DMSO-dg) 6 ; 1. 34-1. 3 7 (2H, m) , 1 . 8 
8-1. 92 (3H, m) . 2. 6 8-2. 7 5 (2H, m) , 2. 74-2. 
5 78 (2H, m), 3. 34 (IH, m), 3. 82 (3H, s), 6. 21- 
6. 23 (3H, m) , 7. 03 (IH, br s) , 7. 31 ( 1 H, br 
s) , 7. 6 6 (1 H, d, J = 9. 2Hz) . 
*»J3 0 

3- 7< iH'^V i^l^- 4-^ /l^T ^ y) ^^-XT^ FO-g-fife 

10 (a) 4- [ (l-^^^v'/Vt°^yi^^-4— f/U) -3-p<h:3E^iX 

^H-NMR (DMSO-dg) 5 ; 1. 3 3-1. 44 (2H, m) , 1 . 8 
15 5-1. 89 (2H, m), 2. 05-2. 12 (2H, m), 2. 74-2. 

78 (2H, m), 3. 32 (IH, m), 3. 46 (2H, s), 3. 73 
(3H. s) , 6. 16 (IH, d, J = 8. OHz) , 6. 17 (IH, s) , 

6. 30 (IH, d, J = 7. 7Hz) , 7. 2 2-7. 34 (5H, m) , 7. 

53 (IH, d, J = 8. 5Hz) . 
20 (b) 4- [ (1 -^i^i^/Hf^y v>:^-4— ryv) T^y] -3-^h^'> 

25 ^H-NMR (DMSO-dg) 6;1. 43-1. 53 (2H, m), 1. 8 

4- 1. 88 (2H, m) , 2. 05-2. 12 (2H, m) , 2. 74-2. 
78 (2H, m), 3. 31 (IH. m), 3. 46 (2H, s), 3. 80 

(3H, s) , 5. 20 (IH, d, J = 8. 3Hz) , 6. 59 (IH, d, 
J = 8. 4Hz) , 7. 21-7. 34 (6H, m) , 7. 43 (IH, d d. 
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J = l. 8, 8. 4H2) . 

(c) 3-^ (tf^yv':/-4 — f/vr^y) ^>xt^ K(D'^ 

5 - [ (1 -^:/v?/Hf^y v?:^-4-^7V) T$y] -3-;^ h^i^^l^:^TK 

^H-NMR (DMSO-d e) 6;1. 23-1. 35 (2H, m), 1. 8 
2-1. 86 (3H, m) , 2. 5 0-2. 5 9 (2H, m) , 2. 91-2. 
95 (2H, m), 3. 34 (IH, m), 3. 80 (3H, s), 4. 89 
10 (IH, d, J = 8. 3Hz) , 6. 55 (1 H, d, J = 8. 4Hz) , 6. 
90 (IH, br s), 7. 31 (IH, d, J = l. 8Hz), 7. 38 
(IH, dd, J = l. 7, 8. IHz) , 7. 62 (IH, br s) . 

mmms i 

4- [ il-^>iPjU\f^]}i^l^-4 — f/V) T$y] -3-/^/V^l^p^T^ 
15 KO-^^ 

(a) 3-^^y>-4- [ (1 — <>->?7>lf^y :^:/-4-^/V) T 
20 h^ffiVNfCo 

^H-NMR (DMSO-dfi) 6;1. 50-1. 60 (2H, m), 1.8 

5- 1. 88 (2H, m) , 2. 03-2. 09 (2H, m) , 2. 09 (3H, 
s), 2. 78-2. 82 (2H, m), 3. 35 (IH. m), 3. 47 (2 
H, s) , 3. 72 (3H, s) , 5. 16 (IH, d, J = 7. 9Hz) , 6. 

25 61 (IH, d, J = 8. 8Hz), 7. 21-7. 34 (5H, m), 7. 5 
5 (IH, d, J = l. 5Hz) , 7. 52 ( 1 H, d d, J = l. 8, 8. 6 
Hz) . 

(b) 4- [ (1 — <Vv?7l't°-^y v^>-4 — f/U) T^y] -3-7«f-yU^ 
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mmm2 8 (b) <D:^m\mcxRm^n^\ mmo^t^i^^^^Lfco tctz 

^H-NMR (DMSO-dg) 5;1. 52-1. 59 (2H, m), 1. 8 
5 5-1. 89 (2H, m), 2. OA- 2. 11 (2H, m), 2. 08 (3H, 
s), 2. 78-2. 81 (2H, m), 3. 32 (IH, m), 3. 47 (2 
H, s) , 5. 07 (IH. d, J = 8. 3Hz) , 6. 58 (IH, d, J = 
8. 8Hz) , 7. 21-7. 34 (5H, m) , 7. 53 (IH, d) , 7. 
5 9 (IH, d d) . 

10 (c). 4- [ (l-^;ye>/V/t;°^yv?^-4-^yV) T$/] -3-^f^yV^ 

U 4- [ (1 — ^^'i^'yUf-^y ■^^^-4— f/V) -3-p<^/V^S# 
15 ili,^. : 1 5 6~1 5 S'C 

mmm 3 2 

»j3 1-CWc4- [ (l-^>'^J/V}i'^V i^^-A-^M T5:y] -3-p< 

^H-NMR (DMSO-dg) 6 ; 1. 44-1. 5 5 (2H, m) , 1 . 9 
1-1. 95 (2H, m) , 2. 09 (3H, s) , 2. 7 2-2. 7 9 (2H, 
m) , 3. 0 9-3. 13 (2H, m) , 3. 4 6 (IH, m) , 4. 9 7 (1 
H, d, J = 7. 5Hz) , 6. 58 ( 1 H, d, J = 8. 4Hz) , 6. 84 
25 (IH, br s), 7. 53-7. 57 (3H, m). 

mmms 3 

4 - [ ( 1 —<l^i?/\^T-^y<'^- 4 — f /V) T 5 y ] ^:/XT 5 K©-^^ 
(a) l—<>iy/V-4-T'^y<yXD^^ 
1 --<Vi;?/U-4-l:f^y K> (2. Og, 10. 6mmo I) (D?i^ y-jU 
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(4inl) -1 5D(CTN-^^/V-N-::^ hnyrj/i/^:/ (1. 39 

ml, 10. 8mmo I) ^-5X:UT^^<:>Xo\^3 O^m^iixmrVtCo 
^<DmK. mit^^V^J^ (65mg, 0. 423mmol) Sril^iTojBxifCo 

mm^^B^^Vxmcnmt:iyV:^yji^:fyyM>^u^h^7y^- 

^•9-i^/wm=^'^7i-= 2/1 xmm) xmm u i — ^>'J/u- 4 - t-^^nv > 

(6 6 2mg, 3 1%) Sr#fCo 
10 ^H-NMR (CDCI3) 5 ; 1. 84 (2H, m) , 2. 54 (2H, 
m) , 2. 60 (2H, m) , 2. 73 (4H, s) , 3. 65 (2H, s) , 
7. 2 5 (5H, m) . 

(b) 4- [ (l-^i^':^/VTif/>'i^-4— T$/] '<:^XT5 h*(D^ 

15 «M1 0©;^^feWCTSfS^m\ JSMw^b-^^^-g-fifeLfc fcfcU 1 
-^:xv'/V'-4-fc°^y K^©fttp'9{C, l-^>'v?/^-4-T-^x^V>'<£^ffiV^ 

^H-NMR (DMSO-dg) 6 ; 1. 58-1. 91 (6H, m) , 2 . 5 
4-2. 57 (4H, m) , 3. 5 8-3. 6 3 ( 1 H, m) , 3. 63 (2H, 
20 s) , 6. 04 (IH, d. J = 8. 4Hz) , 6. 47 (2H, d. J = 8. 
6Hz) , 6. 81 (IH, br s) , 7. 2 2-7. 3 2 (5H, m) . 7. 
49 (IH, br s), 7. 60 (2H, d, J = 8. 4H2). 

25 mMmi4(D:i7mKmzxR^>^n\^\ ^m(Dit-^m^^^Ltco tctcu m 

mm 3 3 x^^t. 4 - [ ( 1 — t>i;>;ur'\iy<i^- 4 ->r r ^ y ] ^:/Xt $ 

^H-NMR (DMSO-dg) 6 ; 1. 3 9-1. 9 0 (6H, m) , 2 . 6 
4-2. 81 (3H, m), 3. 50-3. 52 (IH, m), 6. 03 (IH, 
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d, J = 7. 7Hz) , 6. 47 (2H, d, J = 8. 6Hz) , 6. 81 (1 
H, br s) , 7. 45 (IH, m) , 7. 60 (2H, d, J = 8. 6H 

mmms 5 

5 3- { [4- (T 5 y ;{77V#=i/V) 7rt:::i^V] T$/} -S-TlflfV 

iJ'n [3. 2. 1] :ti^'$^y-8-:^J]y:i^^i^U—h(D^^ 

p-T5/^VXT5 K (9 5 3mg, 7. 0 Ommo 1 ) (4 
2ml) m^K^ (2. 0ml, 3 4. 9mmol) RXJ^N-:3^Y^i^:it^l^ 

}!l?-;V-4-hcibfy>' (2. llg, 10. 5 mm o 1 ) Sr^SLtJl-Cj^iP bfc 



10 ^fC, 7K7jcm't>r'v'T/7K^'fti>i^^7^-^hy t>A (2. 20g, 35. 0 

mmo 1) ^»Lyt^tC, Mm^xm^mWLfCo ^iC. ^M^®*LT#b 

nPTjs/VA/p^^J^y-yV) -eiW®lL. 3- { [4- (T%y:^/V:^=^ 

15 /l") 7ci:=7V] T§y} -8-T1f fcf^yi^D [3. 2. 1] ;r;^i?:/-8-;{77U 
:(}?=3r:yw— h (419mg, 19%) tr#fc:„ 

^H-NMR (DMSO-dg) 6:1. 18 (3H, t, J = 7. OHz) , 
1. 7 0-1. 8 7 (4H, m) , 2. 06-2. 08 (4H, m) , 3. 58 
-3. 59 (IH, m), 4. 04 (2H, q, J=7. OHz), 4. 08- 
20 4, 1 0 (2H, m) , 6. 14 (IH, d, J = 3. 8Hz) . 6. 52 (2 
H, d, J=8. 8Hz), 6. 84 (IH, br s), 7. 53 (IH, 
m), 7. 63 (2H, d, J = 8. 4Hz). 

mmm s e 

25 (a) ^l^i^/U 4- [ {l-^:^i^Jl^\^^Vi^>-4-4M jl3/U^=^jl'2 

4- (4- 1 Kndi^'>:^7/l/3j?=yV^>'>^-r/V) v?:^ • -ig^:^ (4 7 2 

mg, 1. 7 5mmol) cDN, N-v^P< 5^/V*7UiNT 5: K (9ml) ilMiC, 
It-fk-Ov^yV (1. 0ml, 8. 6 9mmo 1) (1. 2 1 g, 
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8. 7 5mmo 1) ^M:t±m^. 8 0t{J:Tl 7mmWLtCo ^mmT'^. 

5 ^3:^/v=9/lt?^ttl) lIliSMlSISrmv 4- [ (1 — ^Vv^yu 

}^-<Vi^l^- 4-^/1^) -O^yoi- h (351mg, 49%) 

/Co 

(b) 4- [ (1 — !:v>?yvtf-<y v?>'-4— T/V) 

10 4- [ (1 — <:xe>yi/t°^i; f^>-4-^/v) 

h (351mg, 0. 849 mm o 1 ) <D3^^ J — yV (10ml) 

A't\-im.\'crv^)^j>>im^ (2. imo mmf^y\^x2. 5^ 
ra^i^bfco bj^sWtwl. nn%.\\^-mm:n7L^^\. (ph?) . ^s-g-j^^ 

15 m<^<D^Uy<yT^y'TLC\zX:S)nm (i^ c y-/u= 1 / 1 -e 

MM) ^fTV\ 4- [ ii—<y-:^ju}f-<Vi>>-4-^jV') :t}ju^=.j\.2 
(2 6 2mg. 9 5%) §r#:fco 

(c) 4- [ (1 4-yf /U) ^/\^^=:A2 -<:/XT^ 

^H-NMR (DMSO-dg) 6 ; 1- 5 0-1. 6 2 (2H, m) , 1 . 7 
3-1. 76 (2H, m) , 2. 07-2. 14 (2H, m) , 2. 81-2. 
25 8 8 (2H, m) , 3. 3 3-3. 4 8 (IH. m) , 3. 48 (2H, s) , 
7. 21-7. 34 (5H, m) , 7. 55 (IH, br s) , 7. 94-8. 
0 2 (4H, m) , 8. 1 3 (IH, m) . 

mmm 3 7 

4 - ( fc'^ y i;^:/- 4 7U';&>'V7K-yV) ^>'Xr $ KiJ^-^fife 
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MMm 3 6 T'#fc 4 - [ ( 1 -^>v?/Ut*^y v?^'- 4 -^M :^jU:^=.;u2 
K(60. Omg, 0. 18 6mmo 1) (D^^ J—)V (1 4ml) 
"^WiC^ ^m7^-y=^=-^J^ (6 0. Omg) ^ 1 0%-/^•7v?^>A/^^ (15 
mg) ;Sr^qu wm.WT\z.x A^mW^x^fxL. SlSi^T^. -fe^-f hitigU 

i=s/7'i5'/— /V/Ti^^-T7k= 1 0 0/1 0 0/2 (111]) &10 0/100 
/5 (10) ) 4- (t'^y >?:^-4-^yV;«7/W7K=7V') ^:^XT$ K 

(6. Omg, 14%) t4- [tKn^i^ (tf^y S^:^- 4 -^/V) 7^5^/^] 
^:/XT5 K (14. 8mg, 34%) iSr t t>{J:e&@^*^t U-C#;^o 
10 ^H-NMR (DMSO-dg) 6 ; 1. 2 9-1. 4 5 (2H, m) , 1 . 5 

7- 1. 68 (2H, m), 2. 60-2. 64 (2H, m), 2. 92-2. 
96 (2H, m), 3. 45-3. 53 (IH, m), 4. 10-4. 14 (1 
H, m), 7. 54 (IH, br s), 7. 95-8. 02 (4H, m), 8. 
1 3 (IH, b r s) . 

15 3 8 

4- [t KadrV (fc'^y v?:/-4— fyu) :^^jV\ ^l^XT^ K^-^fife 

^H-NMR (DMSO-dg) 6 ; 1. 00-1. 2 2 (2H, m) , 1 . 4 

8- 1. 66 (2H, m), 2. 24-2. 35 (2H, m), 2. 72-2. 
20 90 (2H, m), 4. 27 (IH, d, J = 6. 4Hz), 5. 19 (IH. 

br s) , 7. 28 (IH, br s) , 7. 31 (2H, d, J = 8. 3H 
z) , 7. 79 (2H, d, J = 8. SHz) , 7. 89 (IH, br s) . 

•mm^ 9 

4- [ (1 -^:/v^/vt:°^y ^::^v-4— fyv) t^^/u] 'O-Xt^ K<^-^fife 
25 (a) 4- (tf-<y v'^-4— fy^T^^/U) • -iti?*^©-^'^ 

4- (4-t KD=3f$/;^7/V/}?=^>'U^:^i/-r7l') If^y i^:^ • —imM. (8 0 9 
mg, 3. 00mmol)<D7k(5. 5ml) (0. 5ml) (Djig-g-^ 

10%-/-?^-^'^^/^* (lOmg) ^^»U. 7K^#ia^Ts 7 0'C 
{iT7i^ffl (2^fi:©7K^SrWr5*-T?) ^I^U^fco WJ^>mT%.. -fe^-T h^li 
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lib. mm^mmL-^o mm<pK^mLfcmi^^UT^^. nmu 4- (f-<y 

v^^- 4 — f • -l&l^m. ( 4 7 2 m g , 6 2%) 

4- (t:°-<y':^>-4— r/M5^yv) ^aW--:^m±t^lIi|£|-}e:ffiv^fCo 

( c ) 4 - [ ( 1 — y py-- 4 — T/v) p« ^/i^] $M>mm<D^^ 

-^^^v^/v 4- [ (1— Oi^/nf^y i;?:^-4— T/v) ^^^yv] ^^>^rc 

(d) 4- [ (1 -^;yv?yut°^y i;?:x-4— fyu) p^^^/v] ^:^xt5 }^(d 

4- [ (i-^vv?/vtf^y i?v-4— f/u) ^.mm^mm^m 

15 V^fCo 

^H-NMR (DMSO-dg) 6;1. 12-1. 23(2 H, m), 1.4 
7-1. 51 (3H, m) , 1. 7 9-1. 8 6 (2H, m) , 2. 52-2. 
54 (2H, m) , 2. 7 2-2. 76 (2H, m) , 3. 43 (2H, s) , 
7. 19-7. 31 (8H, m) , 7. 76 (2H, d, J = 8. 3Hz) , 7. 
20 8 8 ( 1 H, b r s ) . 
II»J4 0 

4- (If^y i?:/-4— r/V^f^/U) ^:^XT 5 KO-^J^ 

mm 3 9 T-#fc 4 - [ ( 1 y i^i^- 4 -^jU) ^ f^/w] ^i^XZ 

25 5 K^JlMiei^VNfc, 

^H-NMR (DMSO-dg) 6;0. 94-1. 07 (2H, m), 1.4 
2-1. 56 (3H, m) , 1. 98 (IH, br) , 2. 26-2. 3 8 (2 
H, m) , 2. 50 (2H, m) , 2. 8 3-2. 8 6 (2H, m) , 7. 20 
(2H, d, J = 8. 3Hz) , 7. 26 ( 1 H. br s) , 7. 76 (2H, 
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d, J = 8. 3Hz) , 7. 88 (IH, br s) . 

mmm4 1 

(a) 4- i4-^yi^ju\f^7i^y- 1 M ^i^i/^ h y /VO-^J* 

5 4-7/V:^-n^:y:/zi MJ;P (2. 5 0g, 2 0. 4 mm o 1 ) (DN, N-v^ 
7<5^/Vj1n7VAT$ K (2 5ml) ^Mi^. 1 -^yi^^V'h'^yiPl^ (4. 3ml, 
24. 2mmo 1) t^m:^])^J^ (5. 6 5 g, 40. 9mmo 1) SrJ^J&DU 
1 2 O-CfCTl S^Wjft^uyto Kf&JilT^s !j7A^iiSiJU ^S^SSttK 

M (^=¥i^>/gt@?:3l^y^) i|:fTV\ 4- (4 -^i^i^/uf^^i^V'- 1 — T 

yV) y/l/ (4. 9 2g, 8 7%) tr'^tio 

(b) 4- (4-^i^5;?/Vf^7v?:^- 1 — fyl') ^i^XT^ K<^-a'^ 

4- (4-^>-v^7Vt''^9v^^- 1 — r^V) ^:/>^— M;/V (8 3 2mg, 3. 
15 OOmmo 1) (DM®? (6ml) mW^. 8 0°CX^immmWl.tCo 

- (A-^l^'^^/lyi^^yi^ly-l-^M ^l^XTKV (8 2 3mg, 9 3%) 
20 (c) 4-bf--S7v^>'- 1 -^/l^-^^^XT^ Kj^-^SK 

HWJi 4<D^^fe{c2pc-cs^S^^TV^. mm<Dit^!^^^^htCo fcfdu 4 

- (4 — <i^v^>'Hf'<7V^i^-l->r>'^) ^^^XT^ K<^J^5|S^^CfflV^fc„ 
^H-NMR (DMSO-dg) 5;2. 78-2. 81 (4 H, m), 3. 1 
1-3. 14 (4H, m) , 6. 89 (2H, d, J = 9. OHz) , 6. 99 

25 (IH, br s),7. 68(1H, br s),7. 72(2H, d, J = 
9. OHz) . 

mmm^ 2 

tert-zf^jU 4- { [4- iT ^ / :^^l^^=-Jl') - Z -p nny 3l:^)V] 



wo 03/082808 PCT/JP03/03978 

59 

(a) 4- { [1- (t e r t-y h^iy;&^U3i?=yV) H'^]) 

4-TKy-2--i7X3n^B^Wt i8 5 8mg, 5. 0 0 mm o 1 ) / 
-/V (30ml) mm\^. (l. Sml, 26. 2mmol) jStt^t-:/^^ 
5 4-yt^y-l-\f^V'J>:^Jl^:^^iyU—h (l. 5 2g, 7. 4 8 

mmo 1) ^mm{^xmai.fcm^s 7K7i^m^X'iyry:^m<t^-^mi-hv^j>> 

(1. 57g, 25. Ommol) iSr^DLfc^fC, ^i&lJ:TJ^:gC«#Ufco ^ 

9 7/3T-^£ii) ilrm\ ;^*©^^i^lr#5 4 - { [1- (tert-:/h:^ 
v';«77V7j?::^7V) 4 — T/V] 75 7} - 2 - O a (1. 7 

Og) ^#fc„ 

(b) tert-y^yV 4- { [4- (T 5: y ;i&/V7K— yV) -3-^nn:7 

{i^M(D^m^^^^ 4- { [1- (t e r t h ^ v';;&/V/K:=:yV) if^y^;? 
:/-4— T/V] T^y} -2-j5^nn^S#^ (1. 7 0 g) (DN, N-v'y^ 
yV/f^yVAT^ K (4 5ml) mWi^. ( 3 -e>y ^yVT 5 y :/ 

P tVU-) 5 K • l^^lt (1. 41g, 7. 36mmol) , 1-tK 

20 P^v'^^^y hyry-yV-— TfcfP^ (9 9 7mg, 7. 3 Smmo 1) ^ i^'i' 
yzfu\fjVaL^jvr^y {Z. 45ml, 19. 8xamo I) lSLX^mtTly'^=^ 
!>i^.(526mg, 9. 83mmol) ^mM\^. MM-KX^^W^X^tio SJS: 

25 e>nfcMltiOi^y;&yyV;&7A>^p-=r h^77^-lJ:j:S)|tM (^J^a^^^^y^A 
/l^i>./@^^3:^/V=5/l-T?JgM) t e r t -zf^;V 4- { [4- 

^Vl/-h (5 9 8mg, -X@ii^2 3%) Sr#fc„ 



wo 03/082808 



PCT/JP03/03978 



60 



^H-NMR (DMSO-dg) 6 ; 1 . 1 8 - 1 . 2 4 ( 2 H, m) , 1 . 3 
9 (9H, s) , 1. 8 2-1. 8 5 (2H, m) , 2. 90 (2H, m) , 3. 
41-3. 45 (IH, m) , 3. 8 2-3. 8 7 (2H, m) , 6. 13 (1 
H. d, J = 7. 9H2) , 6. 19 (IH, dd. J = 2. 2, 8. 4Hz) , 
5 6. 5 9 (IH, d, J = 2. OHz) , 7. 20 (IH, br s) , 7. 2 
6 (IH, d, J = 8. 4Hz), 7. 43 (IH, m). 

mmm4 3 

10 M^j2 2 (d) <D:)fmm\:^xK}^^^m\ mmoit^f^^^^vtc. tctd 

MMM4 2-CWct e r t -^^JU 4- { [4- {T ^ / :tiJ\^:^=-jV') - 

^H-NMR (DMSO-dg) 6 ; 1. 44-1. 5 5 (2H, m) , 1 . 9 
15 5-2. 03 (2H, m), 2. 94-3. 04 (2H, m), 3. 27-3. 
35 (2H, m), 3. 51-3. 60 (IH, m), 6.54 (IH, dd, 
J = 2. 2, 8. 4Hz) , 6. 62 ( 1 H. d, J = 2. OHz) , 7. 18 
(IH, m) , 7. 27 (IH, d, J = 8. 4Hz) , 7. 45 ( 1 H, m) . 

Mmm4 4 

20 4- [ (l-^^'i^/Hf^y v^:/-4-^/V) T^y] -2-:i^nx2^:^XT^ 

(a) 4-T5y-2-i5^PT3^VXT5 KO-g-fife 
4-T$y- 2-:^Dn^l.§^ (8 5 8mg, 5. 0 0 mm o 1 ) ©N, N 
-t^^f^/U/J^yV-i^T^ K (5 0ml) mmi^. mtT:^^=-^J^ (1. 0 7 g, 
25 2 0. Ommo 1) . l-ai^yU-3- ( 3 - v'pt f^/WT^ 7 IT'p IfyV) :^7/l/3iK 
v?-f 5 K-:^^it (2. 8 8g, 15. Ommol). 1 -H Vu^i^-<-^y h 



yr:/— >'V-— TKfpi^ (2. 0 3g, 0. 15. Ommo I) RXJ^i^4 y^ti\f 
;V^^)\^T%1/ (7. 0ml, 40. 2mmol) =lr»U ^i&{-T^^^i^ 
bfco ^»IT#. I&^;^m7k^:^hy !>A7K:^{ca§\ #bnfc*ftli#i<^illt 
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= 5 0/l-C^m) Sr=fTV\ 4-T5/-2-^'nn-OXT$ K (6 7 3mg, 

5 7 9 %) ^#:fco 

(b) 4- [ (1 -^:yi>yH::°^y v^>'-4-'i'/V) T^y] -2-:J'Pa^ 

10 fCo 

^H-NMR (DMSO-dg) 5 ; 1. 30-1. 4 1 (2H, m) , 1 . 8 
3-1. 86 (2H, m), 2. 04-2. 11 (2H, m), 2. 73-2. 
77 (2H. m) , 3. 24-3. 30 ( 1 H, m) , 3. 46 (2H, s) , 
6. 11 (IH. d, J = 7. 9Hz) , 6. 49 (IH, dd, J=2. 2, 
15 8. 7Hz) , 6. 56 ( 1 H, d, J = 2. 2Hz) , 7. 18 ( 1 H, br 
s) , 7. 21-7. 34 (6H, m) , 7. 42 (IH, br s) . 
IIJfe«3|4 5 

3_^po_4_ (if^i;i;?>'-4-^/VT$y) -O'Xt^ K^-g-fife 

(a) tert-:/5^7V 4- { [4- (T 5 7 ;i(7>'^Jj<— yV) ^iii;::/^] T$ 

p-T5y^:^XT$ K (2. 72g, 20. Ommo 1) Ol, 2-i;'^n 
n3i^>' (8 0ml) ^(eis t-:/5=-yv 4 -;^-=3{^y- 1 -f^y /l/jj? 
dri/l^— h (8. 1 2 g, 3 9. 9mmo 1 ) <D 1 , 2 -v^i^ n nm^i^ (3 

ml) ^yT■fe^^v-7X^'^bd^!^7^■:^^y (1 1. 3g, so. i 

25 mm o 1 ) S.t>t^^ (2. 3ml, 40. 29mmol) iSr» Lit=^{C, 
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3:^/^=3/ 2 t?^t±l) tert-T'^/l^ 4- { [4- {r^J:^JV 

■^=^)V) yz^^jV] y } t°^y ^JV- 1 -;&/VJjf=3E^i/'W- h (5 . 7 3 g, 
9 0%) ^%fz.o 

(b) tert-:/^yV 4- { [4- (T^y;^/^^^::^/^) -2-^ni3:7 

ter X-y'^)\^ 4- { [4- (T ^ / T^/} If 

i^V-l-j^yWJj^^^i/W— h (958mg, 3. OOmmol) (D2-:7'n 
/-^/-/W (2 5m 1 ) ^MtJlx N-:^pn3/N^^^ $ K (4 0 Img, 3. 0 
Ommo 1) ■^nTL, ^ia{CT*liK»i«^Ufc^JC. 6 Ot: (CT 4^K^i^LfCo 

V\ tert-l/^/V 4- { [4- (T 5 ^ :!&/V:ii^=>'V) ~2-:^nn:73^ = 
/i^] T 5 y } t!"^ y V- 1 -:^;/^3i?^-i^ l/— h ( 7 9 0 m g , 7 5%) ^^#:^Co 
15 (c) 3-^nD-4- (f^y v'>'-4— f/UT5 /) ^i^XT$ KO-^^ 
ter t-:/^>'V 4- { [4- (T $ / ;i(7/^2l<^/P) - 2 -^J' o a = 
/V] T%A yf^^)-yl/-\--)J)Vi$,^^y\^^y (8 5 0mg, 2. 4 0 
mmo 1) (Dit^b^^l^^^ (1 5nil) m^\^. h y :7^V:^-nl^if (9. 5 

ml) m^TLfzmz.^ MtcTMa^Lfdo wj^^mi"^. w^\^x^ in-tr 

-4- (tf^y 4 -'f^VT 5/) ^VXT5 K (3 8 3mg, 6 3%) ilr 

^H-NMR (DMSO-dg) 6 ; 1- 3 0-1. 4 2 (2H, m) , 1 . 8 
25 0-1. 84 (2H, m), 2. 02 (IH, br), 2. 54-2. 57 (2 
H, m), 2. 90-2. 94 (2H, m), 3. 41-3. 44 (IH, m), 
5. 22 (IH, d, J = 8. IHz) , 6. 78 (IH, d, J = 8. 8H 
z) , 7. 06 (IH, br s) , 7. 66 (IH, d d, J = 2. 0, 8. 
6H2) , 7. 72 (IH, br s) , 7. 80 ( 1 H, d, J = 2. OH 
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z) . 

II»J4 6 

4- [ (1— <^v^/l'h--<yi;?>-4-^/l.) 75/] -a-iJ'nn-O'XT^ 

5 ^Jfe^»l4 5-e#:fc3-:^'nn-4- (e'^!;v;?y-4 — T^T^/) ^i^XT 
^KdOOmg, 0. 3 9 4inino I) <D1, 2 - v?i^ p no^^jr (4ml) 

-<^XT/l-7^t K (0. 0 5 2inl, 0. 512inmol), h V T± 
h^U7^mih:^^mi- hV 'i7J>> (2 2 2m g, 0. 9 8 5 mm o 1 ) S:t)5g^^ 
(0. 045ml, 0. 7 8 6mmol) t:m\iLtcW^. ^mzxm^mWV 

10 ±o R^^nT^s 'i^-Ti^wt^t-thv ^j^7kmmi,^f^^\ mm^^'^^i-mmu ^ 

trm\ 4- [ (1— <i^i^yVbf-<yi>^^-4— ryv) T^y] -3->^cip-< 

^-XT^K (96mg, 7 1%) ^S^H^ri: LT#fCo 
15 ^H-NMR (DMSO-dg) 6 ; 1. 5 0-1. 6 0 (2H, m) , 1 . 8 

4-1. 87 (2H, m) . 2. 06-2. 13 (2H, m) , 2. 75-2. 

79 (2H. m) , 3. 41 (IH. m) , 3. 47 (2H, s) , 5. 26 
(IH. d, J = 8. 3Hz) , 6. 78 (IH. d, J = 8. 8Hz) , 7. 

05 (IH, br s) , 7. 21-7. 34 (5H, m) , 7. 66 (IH, 
20 dd, J = 2. 0, 8. 6Hz) , 7. 71 ( 1 H, br s) , 7. 79 (1 

H, d, J = 2. OHz) . 

mmm4 7 

25 (a) 2-?t=^j)y-4-=^hx:i^y:/=.h]}J^<D'B-!^ 

2-:?'a*-5-::ihn (7. 5 6 g, 35. Ommol)©N, N 

-e^p«5^yV*/l.iNT$ K (8ml) mmm\^. i^ryitm O. 7 eg, 4 2. 
Ommo 1) ^*P;t, 1 4 5'X:V 5mmWLtCo K^^mn. ^^^2^. 6 
(9. Og) <DlN-mm (67ml) 60t:}CT20^>^1 
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4-=hn^://=hy/l. (4. 9 2g, 8 7%) ;^#^o 

5 (b) 4-T^y-2-pi^^i^^y:/=ihVj^(D^^ 

2-^^/W-4-- ha^^)/=. h y;u (3. 80g, 2 3. 4mmol)C5 
^iJ'y-yP (1 4 0ml) :^<b^X. 27KfPi^ (1 8. 5g, 8 2. 0 

mmo I) SriPx.. mm0ki^rX3f^mmm.fCo SJE&»IT#. ^^KSrl?*LT 

'^jv^y:/:^ ^ y /V ( 2 . 8 9 g , 9 4%) Sr#^„ 

(c) 4-T5/-2 -;i^j\^^yXT 5 K©-^^ 

4-T^y-2-p«^yV^vy=hy/lx (7 9 3mg, 6. OOmmol)© 
15 ?gM (1 2ml) mmt:. 8 Ot-C 1 ^F^J»#LfCo ^J^I^T^. 7jC7jc{c:SE#\ 

'^jl^^yXT 5 K ( 8 8 2 m g , 9 8 %) $r ^^Mi^t LT#:fco 

(d) 4- [ (l-^:/v^/Ut°^y 4—1' /U) T5:y] -2-^^^l^^ 
20 ^^XT^ FO-a-^ 

-T$/^>'XT$ K©ftfc>l9{J:. 4-T5y-2-p{^7W<>'XT5 K^fflV^ 

^H-NMR (DMSO-dg) 6 ; 1. 3 0-1. 4 0 (2H, m) , 1 . 8 
25 3-1. 8 7 (2H, m) , 2. 03-2. 10 (2H, m) , 2. 29 (3H, 
s) , 2. 74-2. 7 8 (2H, m) , 3. 21-3. 23 (IH, m) , 3. 
45 (2H, s) , 5. 71 (IH, d, J = 8. IHz) , 6. 33-6. 3 
5 (2H, m) , 6. 81 (IH, br s) , 7. 2 0-7. 3 4 (7H, 
m) . 



wo 03/082808 



PCT/JP03/03978 



65 



mm 4 8 



^H-NMR (DMSO-dg) 6;1. 13-1. 26(2H, m), 1.8 
0-1. 83 (2H, m), 2. 30 (3H, s), 2. 52-2. 56 (2H, 
m), 2. 90-2. 94 (2H, m), 5. 71 (IH, d, J = 8. IH 
z), 6. 33-6. 35 (2H, m), 6. 80 (IH, br s), 7. 2 
10 0 - 7 . 2 3 ( 3 H. m) . 

mmm4 9 

4- [ (l-^i^i^/Vtf^y i^>'-4--r>'» T^/] - 2 - 1 Kn 

mmm 2 s -e#fc 4 - [ c 1 y i;?^^- 4 — r /i-) r ^ / ] - 2 

15 f=Srv'^i^XT$ K (1 . 2 0g, 3. 5 4 mm o 1 ) ^Ixi^ ( 3 

6ml) ^^KJC. lM-=:^^b4^!>^/^t^bP«^^':^^^eE (1 0. 6ml, 10. 

6mmo 1) ^mrvitm^s Mm^xm^mwi^fto hijix iM-E.^it^f7 

%/WC:f''^V^-y^WL (4. 3ml, 4. 3mmol) ^nK.ftM.\^. Wmz.X 

T V^=.T7K= 90/10/0. 1 -ej^ttl. :S.tJ?i^M:t^yi./^ ^ / -/l^= 1 0 
0/1. ST'^tti) 3&t;^tcy w?7x^^TLC(;:j:^i»^ p D'7J^/^i./^ 
iJ'y-/i-/T:^^^T7K=9 0/1 0/0. iT-MM) 4- [ (1-^ 

25 y >^:/- 4 ->r yv) r ^ y ] - 2 - 1 Kn e^^^xr 5 K ( 4 3 8 

mg, itX^ : 3 8%) Sr#^c 

^H-NMR (DMSO-dg) 6 ; 1. 3 5-1. 3 8 (2H, m) , 1 . 8 
2-1. 86 (2H, m), 2. 02-2. 10 (2H, m), 2. 73-2. 
77 (2H, m) , 3. 22 (IH, m) , 3. 45 (2H, br s) , 5. 
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88 (IH, d, J = 2. OHz) . 6. 05 (IH. dd, J = 2. 2, 8. 
8Hz), 6. 15 (IH, d, J = 7. 7Hz), 7. 22-7. 31 (6H, 
m) , 7. 47 (IH, d, J = 8. 8Hz) . 7. 82 (IH, br s) , 
13. 3 1 (IH, s) . 

5 mmm 5 0 

»j4 9T'#fc4- [ (1— <>-i;?yHr'^yi;?i^-4_^y^) x^/] -2-t 

10 ^H-NMR (DMSO-dg) 6 ; 1. 17-1. 2 5 (2H. m) , 1 . 7 
8-1. 81 (2H, m) , 2. 54 (2H, m) , 2. 8 8-2. 92 (2H, 
m) , 3. 2 2-3. 24 ( 1 H, m) , 4. 35 (IH, m) , 5. 87 (1 
H. d, J = l. 8Hz) , 6. 02-6. 05 ( 1 H. m) , 6. 12 (IH, 
d, J = 7. OHz) , 7. 25 (IH, br s) , 7. 46 ( 1 H. d, J 

15 =8. 8Hz) , 7. 8 7 (IH, b r s) . 
MMM 5 1 

4- [ (1 — ^^yi;?ji^}f^Vi^:y-4-^M r^yl -3-t Kp^iy-<i^x 
20 »J30 (b) T#fc4- [ (1— <>t>yn:--<iyi^:/-4_^;u) r^y-^ - 



^H-NMR (DMSO-dg) 6 ; 1. 4 3-1. 4 6 (2H, m) , 1 . 8 
7-1. 90 (2H, m) , 2. 14 (2H, m) , 2. 7 6-2. 7 9 (2H, 

m) , 3. 28 (IH, m), 3. 50 (2H, br s), 4. 73 (IH, 
25 d, J = 8. 3Hz) . 6. 48 (IH, d, J = 8. 3Hz) , 6. 79 (l 

H. br s) , 7. 18-7. 35 (7H, m) . 7. 49 (IH, br 
s), 9. 43 (IH, s). 



mmm 5 2 
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Jfe^SjS 1-C#;fc4- [ (1— O'v'yUf^y i>>'-4-^/V) T^Jl -3-t 

5 ^H-NMR (DMSO-dg) 6;1. 18-1. 28 (2 H, m), 1. 8 
3-1. 86 (2H, m) , 2. 5 0-2. 5 6 (2H, m) , 2. 89-2. 
93 (2H, m), 3. 32 (IH, m), 4. 75 (IH, d, J = 8. 3H 
z) , 6. 44 (IH, d, J = 8. 3Hz) , 6. 74 (1 H, br s) , 
7. 15-7. 18 (2H, m), 7. 43 (IH, br s). 

10 m-^M 5 3 

MM^] 4 9 4 - [ ( 1 ^ V i^V- 4 -^/V) T $ y ] - 2 

- 1 Kct:3rv'^>-XT5 K (5 5mg, 0. 1 6 9 mm o 1 ) (DN, N-^^^pJ^ 
15 /VjJn/VAT5: K (4m 1 ) 1 -:/u^yci/-?>' ( 1 6 m 1 , 1 0. 6 

mmol) i:^^;«7y ^7i>. (2 5mg, 0. 18 1mmol) ^MK.fcm^. 7 

20 ^fTV\ 4- [ (1 — <:^'JjV\f^]}V^:y-A-y(jV) T5y] -2-yn/1^:3r 
^/^VXT^ K (48ing, 78%) Sr#fco 

^H-NMR (DMSO-dg) 6 ; 0. 98 (3H, t, J = 7. 3H2) , 
1. 33-1. 43 (2H, m), 1. 72-1. 81 (2H, m), 1. 84 
-1. 88 (2H, m), 2. 05-2. 12 (2H, m), 2. 74-2. 7 
25 8 (2H, m) , 3. 2 7 (IH, m) , 3. 46 (2H, s) , 3. 9 9 (3 
H, t, J = 7. 3Hz) , 6. 11 (IH, d, J = 7. 9Hz) , 6. 18 
-6. 21 (2H, m) , 7. 07 ( 1 H, br s) , 7. 22-7. 34 
(6H, m) , 7. 65 (IH, d, J = 9. 2Hz) . 



H WJ 5 4 
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mi&^l 5 3X*mc4- [ (1 -^^i^yvf^y T^y] -2 

-7'n;«J?dE^>>'^VXT5 K (4 5. Omg, 0. 12 2mmol) ©J^^y— yu- 
(5ml) ^l^fC. 'ifmT:^^=^^J>> (4 5. Omg) ^ 1 0%-/^•7i^!>A/ 

5 (i4mg) ^mmu Mmm'¥T\^x 4^mmnvtco ^it^n^T^. ±^ 

(^pp;f:yVA/^tJ'/-7U/T:^^^T7k=9 0/1 0/0. IXMm) trff 
V\ 4- (f-^y v?i^-4— r/VT5y) -2-yn7K=¥^X-<>'XT5 K (19. 
Omg, 56%) tr#fCo 

10 ^H-NMR (DMSO-dg) 8 ;0. 98 (3H, t, J = 7. 3Hz) , 
1. 14-1. 25 (2H, m) , 1. 7 2-1. 84 (4H, m) , 2. 00 
(IH, br s), 2. 50-2. 55 (2H, m), 2. 89-2. 93 
(2H, m), 3. 99 (2H, t, J = 6. 4Hz). 6. 10 (IH, d, 
J = 8. IHz), 6. 18-6. 20 (2H, m), 7. 07 (IH, br 
15 s),7. 28(1H, br s),7. 65(1H, d, J = 9. 2Hz). 
HJfeM 5 5 

4- [ (1 — <Vv?7Hf^yi^^^- 4-^/1^) T^y] -2 — ryyn/Kdr^^^ 

^M4 9T*#^c4- [ (1— <^v?/H:°-<yi^:/-4— f/V) T^y] -2 
20 - 1 Fn=3{-v'^>'XT^ K (9 6. Omg, 0. 2 9 5mmol) ON, N-S^ 
y^^/VjjN/Vi^T? K (5ml) ^IC, ai^-fk-ryi/citVv (0. 0 3 1ml, 
0. 3 1 Immo 1) t^^-fe-^l^A (lOlmg, 0. 31 0mm o 1) 

^x. 7oajz:Ti smmmwi^fco R}t^m^m^7k\^&€. mm^-^^i^t h/u 
:^>(D mi : 1) m^mxmmu mmm^m^-^^^i^^j^xfsi.TKu 
25 Lfco m.m^Wkm\^xnhtitcmMmo-:/uy<yy'^yTLCKx^mm i^n 

pjjK/V.^/'y ^y->'V=9 0/1 o-^jgll) $rm\ 4- [ (1— 
yc;y_4_^^p) r^/l -2— ry:7'n7Kdfi/^VXT5 K (7 1. 2mg, 
6 6 %) ^#yto 

^H-NMR (DMSO-dg) 6 ; 1. 31 (6H, d, J = 6. IHz) , 
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1. 30-1. 39 (2H, m), 1. 85-1. 89 (2H, m), 2. 05 
-2. 12 (2H, m) , 2. 74-2. 7 8 (2H, m) , 3. 28 ( 1 H, 
br s) , 3. 46 (2H, s) , 4. 6 2-4. 6 9 (IH, m) , 6 . 0 
8 (IH, d, J = 8. IHz) , 6. 18-6. 21 (2H, m) , 7. 04 
5 (IH, br s),7. 23-7. 32 (6H, m),7. 66(1H, d, 
J = 8. 6H z) . 

mmm 5 e 

10 mms 5X-ntc4- [ (1— <^^v?^H:°-<yi;f>'-4— r^V) -2-^ 

^H-NMR (DMSO-dg) S ; 1 . 32 (6H, d, J = 6. IHz) , 
1. 32-1. 37 (2H, m), 1. 86-1. 90 (2H, m), 2. 64 
-2. 71 (2H, m), 3. 01-3. 05 (2H, m), 3. 39-3. 4 
15 6(1H, br s),4. 62-4. 70 (1H, m),6. 16(1H, d, 
J = 7. 5Hz) , 6. 18-6. 23 (2H, m) , 7. 06 ( 1 H, br 
s) , 7. 34 (IH, br s) , 7. 67 (IH, d, J = 8. 4Hz) . 

mm 5 7 

4- (If^]) 4-^ JUT /) -3- ih]}yj^:^npt=^ju) ^;^XT5 

(a) tert-:/^/V 4 - { [4 - (T 5 / ;«;/V:iJ?-/V) - 2 - ( h y 17 

%%m4^ (a) T'#7t t e r t 4- { [4- {T % ^ )Vits=. 
)V) T5y} 'J^V-l-lJfX^Tf.^'yXy-Y (2 0 8mg, 0. 

25 6 5 1mino 1) ON, N-i^p« ^>'UxH/V3>T 5: F (2ml) 4— 
^/VT^y tfyi^:/ (8 Omg, 0. 6 5 5mmol) i:S- (hy^yUsfn;?* 

-3, 7-v^::ihcii^-<>'>^^:^7i:^!^A h y 7/^;rD p< 
^^-h (3 2lmg, 0. 6 5 2mmol) -^t^TLs ^^fiJ^lT^^^LfCo 
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y'r^-^^TLCi^^^^m imm^^Ji^/?^^y-/^=l 0 0/1. ST-JSM) 
iSrm\ teTt-:/^^u 4- { [4- (T 5 y -2- (hV7 

5 /v:*-^ 7 T $ y } tf-< y V- 1 u—h (31. 
6mg, 13%) ^mtco 

(b) 4- (tf^y v^^'-4-i'/VT5y) -3- {V])y^\^:^n:^=^ji/) ^ 

10 t e r t -y^'^^/l' 4- { [4- (T $ 7 -2- ( h y 37/^;^ 

^H-NMR (DMSO-dg) 6 ; 1. 44-1. 5 4 (2H, m) , 1 . 8 
5-1. 92 (2H, m), 2. 68-2. 76 (2H, m), 2. 66 (3H, 
15 s), 3. 03-3. 08 (2H, m), 3. 62 (IH, m), 5. 13 (1 
H, d, J = 7. 9Hz) , 6. 96 (IH, d, J = 8. 8Hz) , 7. 15 
(IH, br s) , 7. 86 (IH, br s) , 7. 92 (IH, d d, J 
= 1. 8, 9. GHz) , 7. 98 (IH, d, J = l. 8Hz) . 

mmm 5 8 

20 4- [ (1 -^>'v?/l't°^y v?i^-4 — (JV) T$y] -3- (hy:7yP;^p^ 

Jfe^nj 5 7 -C#fc 4 - (lf-<yi^>-4 — (jl^T^y) -3- ih V 

25 ^H-NMR (DMSO- dg) 6;1. 51-1. 61(2H, in),l. 8 
5-1. 88 (2H, m) , 2. 09-2. 16 (2H, m) , 2. 72-2. 
75 (2H, m), 3. 47 (IH, m), 3. 47 (2H, s), 5. 03 
(IH, d, J = 7. 5Hz) , 6. 93 (IH, d, J = 8. 8Hz) , 7. 
14 (IH, br s)., 7. 21-7. 34 (5H, m) , 7. 84 ( 1 H, 
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br s) , 7. 91 (IH, dd, J = 2. 0, 8. 8Hz) , 7. 97 (1 
H, d, J = 2. OHz) . 

mmms 9 

4- [ (1 — <^^i^/Hf-^y r/V) T%yl -2- (hy^/V:^^^^ 

(a) 4-y'u^-3- ihVyj\^:tUyi h^-y) T-y>'<^#fife 

3- h y 7/V:*-npi hdri^T=.y (3. 84g, 21. 2mmol)©N, 
N-i^^^/V33^y>i>.T5 K (1 Iml) ^mK. ^ K (3. 
7 8g, 2 1. 2mmol)(DN, N- v?^ ^7V7j>yVi^T 5 K ( 1 1 m 1 ) 

10 f^M}C-C4 0 5>W;{)>ft-C?gTL. ?iTI^Tm. «a#LfCc SJ^^IlT^^ S 

-{iliS^til (^:arf-i^/i5^nn2|>/V'A=6/4) <lrm\ 4-^ct^-3- 
(hy 7/V;^n^ h^Jj^iy) T:=^yv (4. 9 6 g, 9 1%) ^#fco 
15 (b) tert-:/9^/V 4-^'d^-3- ( h y 7yU;?J-n^ h iy) y^i^ 

4- :/n^-3- (by 77V:*-n^ h^:^) T^y (5 1 Omg, 1. 9 9 
mmol) (Dt--:f9J-)V (2. 5ml) ^i&fCTTKm'fb':^ h y A 

(199mg, 4. 98 mm o 1 ) (DiY- ( 1 . 5ml) W^h. i^- t e r t - 
20 — h (1. 0 9g, 4. 9 9mmo 1 ) O t -:/i5'y-yV (1 m 1 ) 

tKU MUfCo «m«bX#btLytfe®l«^<75->y;<7<5^/V;^;^Ai5'P^ hi/ 
25 7 7 ^ -tC J; SiltJlSl (-Ndf^-r ://'i^gSai^/V= 9 5/5 T'^ttl) t e r 

t-:;^f^/v 4-^13^-3- (hy h^rv^) y ^=.ji\^i:} jw<:/^—y 
( 6 6 6 m g , 9 4%) ?lr#fc„ 

(c) 4-T?y-2- (hy7>'i-;2i-p^ h^ix) h y ^K^-a-^ 

tert-:f^>'U 4-:;^n^-3- (hy 7yV::ra-?< h=¥i/) 
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^<^—h (1. 3 0g, 3. eOmmol) ON, =^;U:^jUJ^T ^ ]^ 

U4ml)^mi^. M^^i^XiyT^ihrn (9 6 6mg, 10. Smmol)^ 

mx.fcm^. a«#Ti-T4. 5Nfmsi#l^o m^n^r^im 022 

mg, 3. 60mmo 1) ^mx-itm^. 31^fB^#Tl3:r 4^|^^#Lfc„ 3E{c: 
5 v^T>'{h^ (4 8 3mg, 5. 3 9mmo 1 ) ^;[)P;tfc^}C, 51?5l^#Tt-T 1 
^mm^Lfc. S«Tm. it-ftm-^- 6 7Kfn% (4. 2 4g) (DlN-mm 

(3 2iii 1 ) ^M^. 6 o'x:kx2 o^mmwvtcm^. m^=^^/^xmm 

ur # 5) ti:fca<^'^<^ y ^/v* 7 A J? p V h >/ 7 7 - {;i J: 5 *t:^ 

10 (-^^f-^/iti?^^/v=7/3T-^ai) 4-7'5/-2- (hy:7/^ 

:tn^h^iy) ^vy-hy^U (2 14mg, 2 9%) ^#fc„ 

(d) 4-T5y-2- (h y^/V^^-n^ hdf^-:/) ^i^XT 5 KO-a-J^fe 

. 4-T5y-2- (hy^yVitPT^ h=3re^) ^:/y'=hy>'V (2 0 Omg, 0. 
9 8 9mraol) <DM®? (4inl) 80t:i;ir2. S^Pem^^bfCo 

15 S^T^s ^JS^'^tl^7K'f'Jca^\ «TJ-T 1 0 N-Tmihi- h})^J^7k 

^m^t:^t^4-r5,/-2- (hy 7/v:^P^ hdf-v/) ^:/xt$ k (les 

mg) ^#fco ^\f^xmm^mm:^'^^\^xmmu ^m^m-^i!^^i^^^x 

20 4-T$y-2- (hy 7/V:^-a7< h^i/) -O'XT^ K (1 6 Smg) 
(1 5 Omg, 6 9%) ^#fCo 

(e) 4- [ (1 -^^v^/vf^y e;'v-4— I'/v) r^y] -2- (hy:7 

-T5/^:^XT5 KOf<:fc>l3lC, 4-T5y-2- (h y7/v;rap« h#v/) 
^H-NMR (DMSO-dg) 5 ; 1- 3 2-1. 4 2 (2H, m) , 1 . 8 
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4-1. 87 (2H, m), 2. 04-2. 11 (2H, m), 2. 73-2. 
77 (2H, m) , 3. 2 (IH, m) , 3. 46 (2H, s) , 6. 3 7 (1 
H, d, 3 = 7. 5Hz) , 6. 47 ( 1 H, br s) , 6. 54 (1 H, d 
d, J = 2. 0, 8. 8Hz) , 7. 16 (IH, br s), 7. 22-7. 
5 34 (6H, m), 7. 41 (IH, d, J = 8. 6Hz). 
MMM 6 0 

4- (tf^^y e;?i^-4— fyvT?/) -2- (hV y/i^:i-upt v^iy) ^^xr 

^mmsd (d) T?#^4-T$y-2- (MJ7/U:^n^ -<^XT 
10 5K(440mg, 2. 00mmol)(Dl, 2 ->?i^ n no;^ v ( i 3 m 1 ) 

^m\^. t-:/5^/v 4-;a-df-y-i-f^y i^i^ :«7yvjj<i^df^>u— h (8i 

3mg,- 4. OOmmol), h y h^^rvTK^Wli^^-^- h y ( 1 . 1 
3 g, 5. 0 Immo 1) RXMlSk (0. 2 3ml, 4. 0 2mmo 1) ^WJU 

ufcm^-^ MtcT«s#ufco TO^T^. 7k^^T^cTlN-7K^^b•:^^y 

mm-^^^^>^J^X'JISi:i^U iiigbfco ii?^^Sr^^L-C#bnfcMi^©v'y:«; 

2-C^tli, ^T^^nn7jsyVA/'i^i?ni^/W=5/lt?^tll) «rm\ i^fiO^i^ 

m^^oU^^^ (6 9 8mg) ^mtco 
20 j^V>T. :L<D<i^A(D^m,'^%:W^%'^^ (48 4mg) (Dmt/'^U^ (8 

ml) mmk^. hVz7/i^ytvWm (4. SmO ^^Px.)^::^^;:, Mm^LXm^M 

25 '#tjtLfc^jS (2 4 1mg) (3ml) X^^-mk/'y 

zsL^)V:ji.—T)^^W^ (2ml, 2mmo 1) ^mTX^fzM^. ^iatCTS^Wm 

(f-<y v^>'-4— r/VT^y) -2- (hy ^yw^ny h^i/) -<^XT^ K 
(2 1 2mg, 2 8%) ^#fco 
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^H-NMR (DMSO-dg) 6 ; 1- 5 3-1. 6 3 (2H, m) , 1 . 9 
9-2. 03 (2H, m) , 2. 9 7-2. 9 9 (2H, m) , 3. 24-3. 
2 9 (2H, m) , 3. 5 9 (IH, m) , 6. 5 3 (IH, m) , 6. 6 1 

(IH, dd, J = 2. 2, 8. 6Hz) , 7. 21 (IH, br s) , 7. 
5 2 9 (IH, br s) , 7. 44 (IH, d, J = 8. 6Hz) , 8. 89 

(2H, b r s) . 

mmme i 

(a) 2-:/n^-4-rihn§^S#MO'^fife 

10 2-:/P^-4-^ hn >yVai>' (4. 4 1g, 20. 0 mm o 1 ) (D tf U 

(2 0ml) tK (4 0ml) Srin;t. 7 0 m-^iy:^:^^ 

(19. Og, 12 0mmol) ^Sr 4 0:$)-W;a*(t-C»Ls S^^SSfE 
L:fco R^SJ^T^^ %h^immmf:m^\.1t.. JS?^<lr*?^T{J:-C6N-*i]^T- 

m'ttJcLfCo #f5ttfc!^W^MLr. 2-:/n^-4--ha^Sl=^ (1. 
15 6 3 g) ^#fCo ^t-/^(c:^-0?:^m^*P;tfc^(e:. W^=^^)^h^ xivi-^^}VJ^-Q^ 

n^-4-=hn^S«^ (1. 61g, *g*3. 24g, 66%) ^WhLo 

(b) 2->^n^-4-^hn^:/XT5 KO-e-J^ 

IIISf!l4 4 (a) o;fyfe}e:2iC-cKi^:^fTV\ ^fficD'fk-a-^^^'g'j^Li/to fcfd 
20 2-:/n^-4-- hP^,&#^^il5iS|-^CffiV^fc„ 

(c) 4-T5y-2-y^n^'<>'XT^ K^-g-fig 

ll»4 7 (b) ©::fe-^te:JpCTSf&?rfTV\ *iS<D'fk'^'^tr-^fifeL;fco 

(d) tert-^5^/V 4- { [4- (T 5: 7 :*/l'X)?=/^) -3-:/n^7 
25 =^=^)V\ T$y} t"^!)v?:^-l-;«77VxJ?dei/U'-b<D'^fife 

^»J4 5 (a) ©>^ife»Cr^trm\ mo^L-a^ti^lr^^UfCo fcfc 
p-T5/^yXT$ K}-ft*?oTs 4-T5y-2-:/n^^:^Xr$ K 

(e) 2-yn^-4- (fc'^y i^>'-4->r>?WT^ 7) ^:/XT5 K<^-g>fife 
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U ter t--:/^JU 4- { [4- (T $ / - 3 -^vi^y az=. 

2 

-T$y-<:/Xr5 K©f^t>«3{^, Ilife«sj6i (c) X'mc4-T^y-2--:f 

10 ^H-NMR (DMSO-dg) 8 ; 1. 3 0-1. 4 0 (2H, m) , 1 . 8 

2- 1. 86 (2H, m) , 2. 04-2. 11 (2H, m) , 2. 73-2. 
77 (2H, m) , 3. 24-3. 28 (IH, m) , 3. 46 (2H, s) , 
6. 05 (IH, d, J = 7. 9Hz) , 6. 53 (d d, J = 2. 2, 8. 6 
Hz) , 6. 75 (d, J = 2. 2Hz) , 7. 14 (IH, br s) , 7. 

15 17-7. 34 (6H, m), 7. 49-7. 54 (2H, m). 7. 43 (1 
H, b r s) . 

mmmG 3 

3- :/n^-4- (f^y v?V-4— r/l^T^/) ^i^XT5 K^-g^^ 

(a) tert-^^^/l^ 4- { [4- (T 5 / -2-:/n^:7 
20 yV-] T 5: / } If^y 1 h(0^^ 

mMm4 5 (a) -C-#fct e r t 4- { [4- (T 5 ^ ^/^^K- 
/V) T^y} if^y v^:/-l-;«;yi'xj?=3ri/w— ^ (5 0 0mg, i. 

5 7mmol) (D2-yp/NV— /V (10ml) MlC, N->^t3^ v^W 
5K(279ing, 21. 2mmol) ^^^^tCT 1 5 :$>PBlJ&4tT (55)-fe{Cl 

7W-{-J;^*ti^ (^PPzKyUA/@^^^5^/V=7/3T'^ta) ter 

t-:/^/v 4- { [4- (T^ y;*/i'3i?-yv) - 2-:/p^73:=/1'] t$ 
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/} (5 9 3mg, 95%) ^ntc, 

(b) 3-yu^-4- (t°^y i;^>--4— f/VT^y) ^VXT5 KO-^fife 

U tert-^^JV 4- { [4- (T 5. y :^jl^7^=-M -2-:/n^73i = 

^H-NMR (DMSO-dg) 5 ; 1. 2 7-1. 4 0 (2H, m) , 1 . 8 
2-1. 85 (2H, m) , 2. 4 9-2. 58 (2H, m) , 2. 89-2. 
94 (2H, m) , 3. 44-3. 46 (1 H, m) , 4. 95 (IH, d, J 
= 7. 9Hz) , 6. 76 (IH, d, J = 8. 6Hz) , 7. 05 (IH, b 
10 r s) , 7. 70 (IH, d, J = 9. 9Hz) , 7. 71 ( 1 H, br 
s) , 7. 9 6 (IH, d. J = l. 5Hz) . 

mmm 6 4 

4- [ (i-^:/v'/i'tf'^y v?:^-4— r/w) t5/] -s-i/n^^yxr^ 

15 »^J4 6<D:;^felc:^CT^i^;:^m\ nm(D{\:.^^^^^Ltz. tcfcU M 
iS^j6 3-e#fc3->^D^-4- (f-^y v':/-4-'l'yl'T$y) -<i^XT5 K 

^H-NMR (DMSO-de) 6 ; 1. 4 8-1. 5 9 (2H, m) , 1 . 8 

5- 1. 89 (2H, m), 2. 07-2. 15 (2H, m), 2. 73-2. 
20 77 (2H, m), 3. 41 (IH, m), 3. 47 (2H, s), 5. 01 

(IH, d, J = 8. IHz) , 6. 76 (IH, d, J = 8. 8Hz), 7. 
06 (IH, br s), 7. 23-7. 34 (5H, m), 7. 70 (IH, 
d, J = 8. 8Hz) , 7. 71 (IH, br s) , 7. 96 (IH, d, J 
= 2. OHz) . 
25 MMM 6 5 

2-7/V';^-a-4- (If^y v'i^- 4 — T/VT^ /) ^^^XT^ KO-g-J^ 
(a) 2-7/V;*-ci-4-^ hci-<:xXT? KtD'g-fig 

mmm4:4 (a) (D:^mcmzxR}t>^rr\^\ mm<Dit^^t:^^vfc. tctd 
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(b) 4-T$7-2-7;l';^D^VXT5 h*<D^^ 
2-7/V^n-4-- hn^>'XT^ K (1 . 8 4g, 9. 9 9mmol)(D 

/I' (6 0ml) ^^IJI, :^-fb^X (7. 8 9g, 3 5. OmmoD^Sr 

10 0 6 g, 6 9%) ^#fCo 

(c) ter \-zf^)V 4- { [4- (T 5: 7 ;«7>'W3j<-yV) -3-7/V;e-n 

Ilife«aj4 5 (a) (n>^mmx.xm:^^'^^^. ^ffi^^k-g-ife^^fifeb^to 
15 K<^fflV>fCo 

(d) 2-y)Virn-A:- (If^y i^i^-4— f/VT^y) ^^'XT^ Ko^ 

fife 

tert-^'^yv 4- { [4- (T $ / - 3 -7/U';tP 

20 =-)V\ T%J\ tf'^y 1 - -fDVif^^'yV— ^^Jl^|S|■^CffiV^fc:o 

^H-NMR (DMSO-dg) 6 ; 1. 2 9-1. 4 0 (2H, m) , 1 . 8 
5-1. 92 (2H, m) , 2. 6 9-2. 7 7 (2H, m) , 3. 06-3. 
11 (2H, m), 3. 3 (IH, m), 6. 33 (IH, dd, J = 2. 0, 
15. OHz) , 6. 43 (IH, dd, J = 2. 4, 8. 8Hz) , 6. 46 
25 (IH, d, J = 8. IHz) , 7. 00 (IH, br s) , 7. 18 (IH, 
br s) , 7. 51 (IH, t, J = 8. 8Hz) . 

%m\^ 6 

? Ko^fife 
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-T5:y-<>'XT5 K{Cft:boT. MMmG 5 (b) T'#/c4 -T ^ / - 2 -7 

^H-NMR (DMSO-dg) 6 ; 1- 3 2-1. 4 2 (2H, m) , 1 . 8 
5 4-1. 87 (2H, m), 2. 04-2. 11 (2H, m), 2. 73-2. 
78 (2H, m), 3. 28-3. 36 (IH, m), 3. 46 (2H, s), 
6. 30 (IH, dd, J = 2. 0, 15. 2Hz) , 6. 38 (1 H, d, J 
= 7. 9Hz) , 6. 38 (IH, d d, J = 2. 0, 8. 8Hz) , 6. 97 
(IH, br s),7. 15(1H, br s), 7. 21-7. 34 (5 H, 
10 m), 7. 49 (IH, t, J = 8. 8Hz). 

mmme 7 

15 MM 6 6 xmtc 4 - [ ( 1 -^:y v^/ut"^ ]} A--i;v) -2-y 
6 8 

(a) Z-yj\^:tn-A-=.Vx2^M.^m(D^^ 
20 Z-y;V:^n-4-=-VnVJ\^^ly {2. 5 0g, 16. OmmoDOTK 
(1 9ml) 7mTi^:r-^^i^^:^^y ijri^ (6. 50g, 21. 

8mmo 1) ^MtL, Wi^WM. (14. 7ml) ;Sr6'C(3:T 2NF^;5iMtT^^T 

L. 9 0'C{CT2^PBmi«l^bfc:o ^J^^I^T^^ 7mT\^XRj^M^m\Z.7)^ (5 0 
25 ml) ;lr&$\ ^t&lcr Lff b < ^^LfCo i^M3^5^yV-e2|lIttl±lLfcmtZl. ^ 
:^ji>lr2N-;icmtif-hy !?A7Jc^^K-e3|II^5fc^|^ tyto 7K®^6N-4l^-e^ 

h^7 7^-Jcj;Si^SSl (j5'Pn7jx;Ui^/p{i5'y-/u=8/2T*^l±5) 
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3- y;V:tti-4-=-hX2^.%.^m (2. OOg, 6 8%) ^#fCo 
(b) 3-7yW::*-n-4-^ hn^:yXT5 K^-^fife 

5 (c) 4-T5y-3-7yV;a-p^^XT5 KO-^fife 

^j&^ryes (b) <D:;^jfe^cspCTSi^::^^TV\ ^m(Di\:^m^^^Lfco fete 

(d) t e r t-l/^/V 4- { [4- (T ^ / :^7>'V#=>'W) -2-7/V;^-n 
U p-r 5/^:/XT$ KJ^fttJoTs 4-T$/-3-7>'W:^i3-<:^XT5 

(e) 3-7/v;*-i3-4- (if^y':^:^-4-^7VT5 y) ^:^XT^ K(Z5'g- 
fife 

15 ^mm4 5 (c) (75;&ife}e:2pCTSJ^:<^m\ mMcT^^fk-a-J^^-^fifeLyto fcf£ 
U tert-^^yv 4- { [4- (T$ 7 jj&yv^:::^/^) - 2 :7 a: 

^H-NMR (DMSO-dg) 5 ; 1. 3 9-1. 50 (2H, m) , 1 . 8 
5-1. 98 (2H, m), 2. 67-2. 74 (2H, m), 3. 06-3. 
20 10 (2H, m), 5. 78-5. 80 (IH, m), 6. 74-6. 80 (1 
H, m) , 7. 0 4 (IH, br s) , 7. 5 0-7. 5 5 (2H, m) , 7. 
6 6 (IH, b r s) . 
MMm 6 9 

4- [ (1 v^>-4-^/V) T^y] - 3-7/v:^i3^:yXr 
25 $ K©-^^ 

-T5:y-<>XT5 Kl^ftt?oT. Iligf!l6 8 (c) -e#fc4 -T 5 y - 3 -7 
^H-NMR (DMSO-d e) 6;1.45-i: 55(2H, m), 1. 8 
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2-1. 85 (2H, m) , 2. 02-2. 09 (2H, m) , 2. 77-2. 
81 (2H, m) , 3. 3 (IH, m) , 3. 46 (2H, s) , 5. 65-5. 
67 (IH, m), 6. 71-6. 77 (IH, m), 7. 02 (IH, br 
s) , 7. 21-7. 34 (6H, m) , 7. 4 9-7. 54 (2H, m) , 7. 
5 65 (1H, br s). 

mmm 7 0 

2 - - 4 - (f ^ y i^i^- 4 — r /VT 5 y ) ^yXT ^ Ko-g-^fe 

(a) 4-:;^n^-3- (pt^/V^;^) T=-}}l^(D^^ 

^»J5 9 (a) ©;^ifetc2iCTSi^;;=Srm\ mm(Dit^i^^^^\^fc. fcfc 

10 u 3-y^^/i^^/v:fy^hr=^v :^^mn\^m\^^fco 

(b) tert-l/f^^U 4-::^a^-3- (p( ^^/P'J^-:?!-) :7 :^^jU^jU/<;^ 

15 (c) 4-T^/-2- h y /KD^^ 

SIWJ5 9 (c) ©:;^fe};:iiCT^^fTV\ mM^-fb-^i^^r-g-^LfCo fcfc 

(d) 4-T5y-2- -O-XT? Kc^-^Sfe 

20 mmm5 9 id) ©;^fe{^mc-rs;&^fTV\ ^M^^k-^i^^-^^Lfco fcfc 
U 4-T$/-2- (p^^/v^^sh) ^>y-hy>'VSrigJis|-fc^v>fc, 

(e) t er t 4- { [4- (T 5 -3- (^f^/V 

^ifefy4 5 (a) ©;^ifeCTC-CS;^?^m\ nm(Dih^!^%:^^\.it, fcfc 
25 U p-T$y^:^XT5 KJilf^t3oT> 4-T$y-2- (p< 5^/1^5^;^) 
XT 5 Kt^ffiV^fco 

(f) 2- -4- (t°-<y •=^>-4— ^/VT^/) ^:/XT$ 

^»J4 5 (c) ©:^*fe(::3pcTs;&^irm\ mm(Dit^m^^^\^fc. fcfc* 
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L> tert-:/5^7V 4- { [4- (T 5 7 -3- 

^H-NMR (DMSO-dg) 5 ; 1- 2 6-1. 3 6 (2H, m) , 1 . 8 
7-1. 90 (2H, m), 2. 25 (3H, s), 2. 65-2. 72 (2H, 
5 m), 3. 02-3. 06 (2H, m), 3. 3 (IH, m), 6. 06 (IH, 
d, J = 8. 3Hz) , 6. 29 (IH, d d, J = 2. 2, 8. 6Hz) , 6. 
43 (IH, d, J = 2. OHz) , 6. 8 (IH, br s) , 7. 3 (IH, 
br s) , 7. 38 (IH, d, J = 8. 4Hz) . 

10 4 - [ ( 1 -^^-i^yvt"^ y A-^M 7 5 7] - 2 - (p« ^/V^:*") ^ 

-T^y-O'XT^ K{Cftfc)oT. IIWJ7 0 (d) T-#fc4-T5/-2- 

15 ^H-NMR (DMSO-dg) 6 ; 1. 3 2-1. 4 2 (2H, m) , 1 . 8 
5-1. 89 (2H, m), 2. 04-2. 11 (2H, m), 2. 24 (3H, 
s), 2. 74-2. 78 (2H, m), 3. 28-3. 36 (IH, m), 3. 
46 (2H, s) , 6. 00 (IH, d, J = 7. 9Hz) , 6. 27 (IH, 
dd, J = 2. 0, 8. 6Hz) , 6. 41 ( 1 H, d, J = l. 8Hz) , 6. 

20 7 (1H, br s),7. 21-7. 38(7H, m). 

wmi 2 

4- [ (1 -^^^-^^/Utf-^y i?:/-4— fyW-) -2-Jci l>dr->^:/X7' 

(a) A-^X2=^-Z-^\^'yT~^)l^(D^^ 

25 ^»J5 9 (a) 0;^fel;i2|DTSj^?Srm\ %m<0\\L'k^^^^m^fz.. fz.ft 

(b) tert-y^^/V 4-:/n^- 3-^ hdE^i/'7a:=:yV;57/W^p«— hCD 
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(c) 4-T^y-2-3ihdriy^i^:/^ hyyv©-^-^ 

mmm59 (c) <D:^m\m\:^xRit^^n\'\ nm<oi\:^i^^^m\.tio itit 

5 {ClffiV^fCo 

(d) 4-T^y-2-3^h:arv^-<>'XT^ KO^^ 

(e) 4- [ (1 — ^:^i?/Hf^j;i;?>'-4 — T/V) T$/] -2-3: h^e-;^ 

10 KcD-g-^ 

^H-NMR (DMSO-dg) 6 ; 1. 37 (3H, t, 1 = 7. OHz) , 
15 1. 35-1. 43 (2H, m), 1. 85-1. 88 (2H, m), 2. 04 
-2. 11 (2H, m), 2. 73-2. 77 (2H, m), 3. 3 (IH, 
m) , 3. 46 (2H, s) , 4. 08 (2H, q, J = 7. OHz) , 6. 1 
1 (d, J = 7. 9Hz, IH), 6. 18-6. 21 (2H, m), 7. 06 
(IH, br s) , 7. 21-7. 34 (6H, m) , 7. 65 ( 1 H, d, 
20 J = 9. OHz) . 

»!l7 2Ti#fc4- [ {l-^yi:^jl^if^V''Jl^-4-4M T^y] -2-31 

^H-NMR (DMSO-dg) 6 : 1. 2 5-1. 40 (2H, m) , 1 . 3 
8 (3H, t, J = 7. OHz) , 1. 8 6-1. 9 0 (2H, m) . 2. 62 
-2. 69 (2H, m), 3. 00-3. 04 (2H, m), 4. 08 (2H, 
q, 5 = 7. OHz) , 6. 16-6. 23 (3H, m) , 7. 07 (IH, b 
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r s) , 7. 30 (IH, br s) , 7. 66 (IH, d, J = 8. 8H 



5 <D^^ 

10 mmm5 9 (d) <D;^^fe^cmcTs^&^m^. *ia(D<t:-^^^^^Lfc„ fefc 



(d) tert-:/5^/U 4- { [4- (T5 /:«7/U2}?=/^) - 2-^ n n- 
e r t-y^yl/ 4- { [4- iT^/:^/V:^-M - 2 un- 3 - ^ 

t e r t-T^f^yV 4- { [4- (7 ^ y ;(7>'l';J?::^/W -3-7< h^i^7a.=: 
/V-] T^/} f-<yi^>'-l-:i&/u;j?driyi/-h (asOmg, 1. 0 0 
mmo 1) ©2-yp/NV-/V (8ml) ^^^Jd, N-^ n p;;^^ 5 K 
(134mg, 1. OOmmol) ^Mm^XM^tcm^. 6 CCfClT 1 Bff^^ 

mm<o i^V:iJ ^)V-)3 7A>5'P^^^/77^-{^:J;5^t^ (--=¥1^^/Mrcf-/u 
= l/lT'^ttl) SD«7"WN-7X^:/TLCtCj;^ft]^ 

= 1/1T-2|IIMM) Srm\ tert-:/^yU 4- { [4- (T$7;&/P3il? 



z) . 



%WS\ 7 4 
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^fyi^- h (2 6 7mg, 7 0%) t t e r t-T'^/V 4-{[4-(7'5/ 

^/VJi^^v'U'-h (51mg, 13%) Sr#yh„ 
5 (e) 5-^np-2-^ hdE-v/-4- (lf^!J>^^^-4— f/VT^y) 

Il«5«?-!l4 5 (c) ©;^feWCT^^m\ aSO^k-g-tl^^^Lfco fc^' 
tert-y^yv 4- { [4- (T 5 y -2-i5^ap-5- 

10 ^H-NMR (DMSO- dg) 6;1. 45-1.57 (2H, m), 1. 9 
1-1. 94 (2H, m) , 2. 71-2. 78 (2H, m) , 3. 07-3. 
11 (2H, m) , 3. 61 (IH, m) , 3. 89 (3H, s) , 5. 41 
(IH, d, J = 8. IHz), 6. 36 (IH, s), 7. 27 (IH, br 
s), 7. 40 (IH, br s), 7. 74 (IH, s). 

15 mMm 7 5 

IIJfi0i|7 4-e#fc5-^nP-2-y h^v'-4- (If^y v?^- 4 —f /VT 
^y) '<:xXr5: K (3 5 Omg, 1. 2 3mmo 1) CD^^y-yV (3m 1 ) 
20 ^y-/U (4ml ) i: ©M-a-^^^f-. ^^f^l-C 1 N-itm/^-x/^^^K 
(3. 1ml, 3. Immol) Sr^^PU 3 0 Ulfco li^^SSritil L 

— -r/VT$y) -<i^XT5 K-~it^:^ (2 0 2mg, 4 6%) l:#/Co 

njiif y 7 6 

25 4- [ (1 -'<:^v'/i't'^y i;?:/-4-^7v) r^y] -5-^^x1-2-:^ h 

»J7 4-e#fc5-i^pn-2-y hd{^iy-4- (f v?:/- 4 --T/VT ^ 
y) -<^XT$ KSrJlJ|sf{cffiv^fc„ 
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^H-NMR (DMSO-d g) 5;1. 55-1. 62 (2H, m) , 1. 8 
7-1. 90 (2H, m), 2. 09-2. 16 (2H, m), 2. 75-2. 
79 (2H, m), 3. 48 (IH, m), 3. 48 (2H, s), 3. 88 
(3H, s) , 5. .29 (IH, d, J = 8. IHz) , 6. 31 (IH. s) , 
5 7. 2 1-7. 3 8 (6H, m) , 7. 38 (IH, br s) , 7. 72 (1 
H, s) . 
^»J7 7 

4- [ (1 — Oi^/Vlf^V 'J:y-4-^jV) T^y] -5-^tivi-2-?^ h 

10 ^wi i(D:^m^mcxR};t^^n\^\ •mm(Dit^!^^^^Ltco tctcu m 

mm? 6vmc4- [ (i-^>'t?ynf'^];e^>-4— T/H r^y] -5-^ 

15 (D^^ 

iijfe^!i4 5 (c) <D:^mi^mcxRft^^n\f\ mmoih-^m^^^vito ftie 

U MMmi 4 (d) T'#fet e r t-l/^/V 4- { [4- (T 5 7 ;i?7/>2j?= 

20 ^H-NMR (DMSO-dg) 6 ; 1. 40-1. 51 (2H, m) , 1 . 8 

5- 1. 89 (2H, m), 2. 6 3- 2. 70 (2H, m), 3. 01-3. 
05 (2H, m), 3. 47-3. 50 (IH, m), 3. 76 (3H, s), 
5. 40 (IH, d, J = 8. 3Hz) , 6. 65 (IH, d, J = 9. 2H 
z) , 7. 31 (IH, br s), 7. 41 ( 1 H, br s), 7. 59 

25 (IH, d, J = 8. 8Hz). 

MMm? 9 

4- [ {l-^:yi^/U\:f^])i^>-4-^M T^yl -3-:J'an-2-y b 

mMm4 6(o:^m\mv.xRji^^^n\'\ nmoit^m^^^Lfto if^u m 
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^H-NMR (DMSO-d g) 6;1. 50-1. 61(2 H, m), 1. 8 
3-1. 86 (2H, m), 2. 05-2. 12 (2H, m), 2. 75-2. 
5 79 (2H, m), 3. 36 (IH, m), 3. 46 (2H, s), 3. 76 
(3H, s) , 5. 33 (IH, d, J = 8. IHz) , 6. 63 ( 1 H, d, 
J = 9. OHz), 7. 21-7. 34 (6H, m), 7. 40 (IH, br 
s) , 7. 5 8 (IH, d, J = 8. 8Hz) . 
^»J8 0 

10 4- C (l-p^^yUt'^y v?^-4— f/W) T5.yl ^yXTS. h^<D^f^ 

^»ji oo^fe»CTSjs::^m\ mmtDit-^m^^^Lfco tctci^. i 

— ^^ly'jji'- 4 - y }fXDj^t> ?) i^. 1 ^^yv- 4 - 1"--;!; K^-Srffiv^ifco 

^H-NMR (DMSO-dg) 6;1;31-1. 44(2H, m), 1. 8 
3-1. 87 (2H, m), 1. 95-2. 02 (2H, m), 2. 15 (3H, 
15 s). 2. 69-2. 72 (2H, m), 3. 16-3. 25 (IH, m), 5. 
99 (IH, d, J = 7. 9Hz) , 6. 52 (2H, d, J = 8. 8Hz) , 

6. 81 (IH, br s) , 7. 50 (IH, br s) , 7. 60 (2H, 
d, J = 8. 8Hz) . 

mmm s i 

20 3-i^pn-4- [ (l-pf^yl^f^y >?:/-4— Y>'^) T$y] 'OXT^ K 

mmm4 5 (b) ©:fy&ici!pcTSJ^?^m\ mmoit^m^^^i^ito itie 

u M^J8 0TWc4- [ {i-?if-;iyi^^Vi^:y-4-4jv) 75 y] 

25 ^H-NMR (DMSO-d e) 6;1.49-1. 61(2H, m),l. 8 
2-1. 85 (2H, m), 1. 97-2. 04 (2H, m), 2. 15 (3H, 
s), 2. 69-2. 73 (2H, m), 3. 32-3. 45 (IH, m), 5. 
26 (IH, d, J = 8. 3Hz) , 6. 77 (IH, d, J = 8. 8Hz) , 

7. 06 (IH, br s) , 7. 67 (IH, d, J = l. 8, 8. 8Hz) , 
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7. 71 (IH, br s) , 7. 80 (IH, d, J = l. 8H2) . 

MMms 2 

HJfe^ajB 3 

10 o-g-^ 

mMm8 0-vmti4- [ (1 -p<5^/nf^y 4— T/u) r?/] 

^H-NMR (DMSO-dg) 6 ; 1. 4 8- 1. 6 0 (2H, m) , 1 . 8 
15 4-1. 8 9 (2H, m) , 2. 04-2. 11 (2H, m) , 2. 18 (3H, 
s), 2. 69-2. 73 (2H, m), 3. .40 (IH, m), 5. 01 (1 
H, d, J = 7. 9Hz) , 6. 76 ( 1 H, d, J = 8. 8Hz) , 7. 05 
(IH, br s) , 7. 71 (IH, d d, J = 2. 0, 8. 6Hz) , 7. 
73 (IH, br s), 7. 97 (IH, d, J = 2. OHz). 
20 IIM8 4 

2-yjU:tv2-4- [ il-?i^/]y\f^Vi^>-4—<M T^y] ^^XT$ 

l-;^^/l'-4-i^^]) (0.49ml, 3. 98mmol)(Z)l, 2- 
(14ml) MfC, ||Jfef!l6 5 (b) -e#fc4 -T 5 / - 2 - 
25 7/1^:^0 ^:/XT5 K (3 0 8mg, 2. OOmmol). T-fe h^^rv'Tk^ 
-fb^l^^^^hy 1>A (1. 13g. 5. Olmmol) RXmWt (0. 2 3ml, 
4. 0 2mmo 1) ^r^^DL^^fC, mm^Xl(^^mWl.fCo ^It^T^^^ 7^ 
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7mg, 5 7%) Sr#^„ 

5 ^H-NMR (DMSO-dg) 5 ; 1. 31-1. 43 (2H, m) , 1 . 8 
2-1. 86 (2H, m), 1. 92-2. 03 (2H, m), 2. 15 (3H, 
s), 2. 68-2. 72 (2H, m), 3. 3 (IH, m), 6. 30 (IH, 
dd, J = 2. 0, 15. 2Hz) , 6. 37 (1 H. d, J = 8. IHz) , 
6. 41 (IH, dd, J = 2. 2, 8. IHz) , 6. 99 (1 H, br 
10 s),7. 17(1H, br s),7. 50(1H, t, J = 8. 8H2). 

mmm8 5 

4 - (-<:/i^/vT 5 / ) - 2 - ^ h^-y^i^:^r 5 Ko-^^fe 

(a) ^^7^ 4- (^^/i^^'l'T^y) -2-p< h=ariy-<V)/:t-h©-^^ 
4-T5y-2-7« (1 2 g, 6 6. 2 mm o 1 ) <D^ 

15 ^y— /V (6 5 Om 1 ) Mt^^^'XT/VT^t K (6. 73ml, 66. 2 

mmo 1) . (3. 7 7ml, 66. 2 mm o 1 ) ^;!jPx.^ja-r' 3 05>^t# 

U;^^. (7. 5 6ml, 1 3 2mmo 1) , iXTy>!K*'fk*J!^^-:^h y 

A (4. 9g, 7 9. 4mmol) ^) OX^X'M^mKX 3 8\^mW:W\^tio 

(^dff-V/@^^ai^/l'=2/lT?^ai) {j:J:t)i^]^U ^f'^l' 4- (^Vi;? 
/VT 5 y ) - 2 hdE^'>-<V)/ac^ h (16. 4 g , 9 1%) ?r#/Co 

(b) 4- (^:/v^/VT5y) -2-7< h=^iX-<:/XT^ K(^'a^^ 

25 P^^/l' 4- (-^^^i^'/UT^y) -2-p{ hdfo^^i^/ai-h (16g, 5 8. 
9mmo 1) 0>?^^/VJ^/Vi>.T5 K (3 00ml) ^Wt^-^J^J^T ^ K (1 1. 
6ml, 2 9 4mmol). 2 8% •:M- y l^^i^p? h^iy K/p« i?/— /I' (5 6. 

7 g , 2 9 4 mm o 1) ^^io;t 7 0 "cf 1 mi^mmmw Lfco 4 N -mM^m 
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x^m^u ^mM^m^-^^^^y^ j^-vf^^y^Lmrnvfc, mm^mBmmLtcm. 

U 4- (^Vi^/WT^y) -2-:f-V^^y-<l^-^r%Y (11. 4g) ^#fc„ 

2-:^Y^'y-<VXT^Y (1. 2 9g, i^Sl 2. 7 g, 8 4%) Sr#fCo 

: 1 7 5~1 7 e^C 
HJS^ajg 6 

2-p(h=^i^-4- [ (i-p{^yn:f'<yi;?>'-4— r^v) r^y] ^>'Xt5 

10 KfT^-g^^ 

(a) A-T%J-2-:^V^^y^>XT%Y(0^^ 

HJfe^JS 5-C#ft4- (^i^e;?>'VT5/) -2-7f h^ari^-O-XT^ K (4. 
5g, 17. 5mmo 1) /V (450inl) ^^{j::3f^T:/^^!?A 

(4. 5g) . 1 0%/-«^t^r>i./^^ (4 5 0ing) ^ADx.. 3 B#Fb^M51?5S 
15 LfCo Kf5;?^<^Mbfcm^?^<SrMffMb. 4-T5y-2-y h:3f'>-<^X 

^V'Xr $ K ( 5 . 6 7 g , 9 7%) fSr#fco 

(b) 2-y h^->-4- [ (1 v?^'- 4-^/1-) T^y] 

20 XT 5 Kc^-^fife 

UWSM ^ (b) t>L<«^ife«3j8 6 (a) TWc4 -T 5 y - 2 -y h^ri^ 
^:^XT5 K (1 5 Omg, 0. 9 0 2mmo 1) Oi^;^^l3al^^^^^e[{^:l- 
^^/^-4-tf^lJ (0. 2 2ml, 1. 8 Ommo 1) , (0. 10 
3 ml, 1. SOmmol) , Y^)T^Y^^y7)m\\^-^s'0^'ty^)'^h. (4 7 

25 7mg, 2. 26mmol) ^^tJPXL^lfi-C 1 4^r^ii^^^i^ L^ho SJC&fi^^ 1 N- 

if-<yi;?i/-4->r/v) r^y] -<yXT^ Kcom4^ii^:^#^Co ttmo 
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-<yXT^ K (87mg, 37%) ^mtCo 
IR(neat) :34 8 2, 3448, 3 2 6 6, 3 1 5 1, 2 9 3 9, 1 6 
3 9, 1 58 9, 1 5 7 7, 1 36 1, 1 2 1 1, 1 1 0 3, 1 0 9 5 cm~^ 

mmm8 ? 

^jte^^y4 5 (b) <D:^m\mcxm>i:n\,\ mm<Di\^-^m^^m\.tco tcit 

10 ^H-NMR (DMSO-dg) 6 ; 1. 51-1. 63 (2H, m) , 1 . 8 
4-1. 88 (2H, m), 2. 01-2. 08 (2H, m), 2. 16 (3H, 
s) , 2. 6 9-2. 7 3 (2H, m) , 3. 44-3. 46 (IH, m) , 3. 
89 (3H, s) , 5. 30 (IH, d, J = 8. 3Hz) , 6. 31 ( 1 H, 
s),7. 28(1H, br s),7. 39(1H, br s),7. 73 

15 (IH, s) . 

mmm s 8 

5_^nn- 2-y fdei/-4- [ ( i -p< i^:^- 4 

mmms 9 

4- [ (l-^i^v^/Vt'^y v?V-4— fyv) T^y] -2-^ 

25 y<y:^Jl^J>^T/ly'f\^V' (6 7 0mg, 8. OOmmol) (6 

m 1 ) "^K. II»J 2 8 -c?#:/t 4 - [ ( 1 — e^y- 4 — r/v) 

-2-^ hdr-y^yXT^ K (3 4 Omg, 1. 0 Ommo 1 ) . i^T 
/TK^-fb^^^t- hy !?-^ (3 1 5mg, 5. 0 1 mm o 1 ) SU^i^if ( 0 . 2 
9ml, 5 . 07 mm o 1 ) ilr» Lfc^JC, ^^glfeiTj^^^l*^ UfCo SJ^^T 



wo 03/082808 PCT/JP03/03978 

91 

^] -2-^ h=3f-iy^:xXT5 K (17 0mg, 4 9%) 

^H-NMR (DMSO-dg) 6 ; 1. 5 7-1. 6 0 (2H, m) , 1 . 6 
9-1. 80 (2H, m) , 2. 07-2. 14 (2H, m) . 2. 80 (3H, 

10 s), 2. 85-2. 89 (2H, m), 3. 48 (2H, s), 3. 67-3. 
75 (IH, m) , 3. 88 (3H, s) , 6. 26 ( 1 H, d, J = 2. OH 
z) , 6. 43 (IH, dd, J = 2. 0, 8. 8Hz) , 7. 10 (IH, b 
r s) , 7. 2 3-7. 3 6 (5H, m) , 7. 72 (2H, d, J = 8. 8 
Hz) . 

15 9 0 

»J8 9-C#fc4- [ (1 ^^-v^/Vt'-^y >?>'-4-'</V) (p<^/V) T5: 

^H-NMR (DMSO-dg) 5 ; 1. 6 2-1. 8 0 (4H, m) , 2 . 7 
7-2. 84 (2H. m) . 2. 79 (3H, s) , 3. 13-3. 17 (2H, 
m) , 3. 8 5-3. 9 6 (IH, m) , 3. 89 (3H, s) , 6. 30 (1 
H, d, J = 2. 2Hz) , 6. 47 (1 H, d d, J = 2. 4, 9. OHz) , 
25 7. 12 (1H, br s),7. 37(1H, br s),7. 73(1H, 
d, J = 8. 8Hz) . 

%m\^ 1 

2-^ h=¥v^-4- [^^yw (1 -p<^y^t°^y >?>-4-^/U) T%J'\ 
XT 5 KO-a-fife 
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^H-NMR (DMSO-dg) 5 ; 1. 54-1. 5 8 (2H, m) , 1 . 6 
5 9-1. 80 (2H, m) , 2. 00-2. 07 (2H, m), 2. 17 (3H, 
s) , 2. 79 (3H, s) , 2. 7 9-2. 8 4 (2H, m) , 3. 62-3. 
70 (IH, m), 3. 89 (3H, s), 6. 26 (IH, d, J = 2. 2H 
z) , 6. 42 (IH, dd, J = 2. 4, 9. OHz) , 7. 09 (IH, b 
r s),7. 36(1H, br s),7. 72(1H, d, J = 9. OH 
10 z) . 

II»J 9 2 

fife 

(a) tert-^^^/V 4 - [ [ 4 - (r 5 / /V) - 2 - ^5^ a n >^ 

15 :n {?( ^/V) T 5 y ] y i^ly- 1 -;^/V/-J?=¥C/ V— f (D^^ 

»J4 5 (b) -C#fct e r t -zf'^ji' 4- { [4- (T 5 / ;i&/l'#c=:/V) - 
2-^uu7:xi=.^U] T$y} if^y i^i^-l-;!&>'VJK^i^l/'-hSrll^iJ:^V^ 

20 (b) 3-^Pa-4- ^yV (t:°-<y v?^'- 4 — TyV) T^y] -<:/XT 

iiM0ij4 5 (c) (D^m\z.m\:'XBLF^^^m\ nmo^t^m^^mi-^o t^ie: 

25 ^H-NMR (DMSO-dg) 8 ; 1. 54-1. 59 (4 H, m), 2. 1 
8 (IH, br s), 2. 33-2. 42 (2H, m), 2. 66 (3H, 
s), 2. 93-2. 97 (2H, m), 3. 21-3. 26 (IH, m), 7. 
16 (IH, d, J = 8. 6H2) , 7. 28 (IH, br s) , 7. 74 
(IH, dd, J = 2. 0, 8. 6Hz) , 7. 87 (IH, d, J = 2. OH 
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z),7. 89(1H, br s). 
MMm 9 3 

IR(neat) :3 5 09, 3448, 3 25 9, 3 1 4 7, 2 9 54, 1 6 
5 0, 1 5 7 7, 1 3 6 9, 1 2 0 7, 1 1 03, 1 0 8 7 cni~^. 

10 •m&m 9 4 

4- [ (l-T-fe^yWtf^y v^i^-4-^yV) T5:y] - 2 h :3r->^:^XT 

unfits! 8 6 (b) 0^fel;:i!pCrK^&<Srm\ ^M^-fb-g-^Ji^-^fifeLfCo fc/c 
L. 1 -^^/V-4-lf^y K>'{C'f^it)oTN-T-fe^/l'-4-b'^!; K>^ffi • 
15 V^fc:o 

IR(neat) :34 5 2, 3 3 1 7, 3 1 5 5, 2 94 6, 1 6 5 0, 1 5 
85, 1573, 1423, 1334, 1207c m"^. 

■mm^ 5 

4- [ (1— <^:/-r/l't''^yi^V-4— Tyv) T^y] -2-p« b^v'-OX 
20 T ^ FcD-g-^ 

miSmi ^ (b) %b<tt5life^ril8 6 (a) T?#fc4-T5y-2-^ h=3f.cy 
^^'XT 5K(150mg, 0. 902 mm o 1 ) (O:^^ J —/V ( 7 . 5ml) 
^?^}C1 -^i/i/-r/^-4-lf^y K> (1 8 3mg, 0. 9 0 2mmol), 
(0. 0 5 2ml, 0. 90mmol) ^SriD;tMT'3 Oi^^bfc^. @^ • 
25 ^(0. 10 3ml, 1. 8 Ommo 1) . e/7/7K^^t;*e'll':^^y 1>A (1 
30mg, 2. 06mmol) ^t^TL-^W^ Z \^^W^\.1t^ i^>t», 1 
y>r/l'-4-tf^y (18 3mg, 0. 9 0 2mmol) . T / TK^^k^J: 
y (2 0 8mg, 3. 3 0 mm o 1) . ( 0 . 154ml, 2. 

7 Ommo 1 ) trH(-iD;tfco RJS^gEi^ 1 N-TK^^k-^ h y e7A7K^?Klc:^#*S^ 
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/v/'p<^y-/v=i oo/i~5 o/i-e^tti) tJ:J:!9!^S^U 4- [ (i— < 

5 mg, 3 0%) ^#/Co 

IR(neat) :3 4 5 5, 3 3 0 9, 2 9 3 9, 1 6 0 4, 1 5 7 3, 1 4 
23, 1338, 1211c m~^. 

2 - 7« h 4 - { [ 1 - (7( ^/V;</VJ}s::^/V) tf-^ U 4 — T yV] T 5 

10 / } ^ VXT 5 KtD-g-^ 

:/-4-;^-;y^fflv^fco 

ili^ : 2 1 0-2 1 2°C 
15 ^M9 7 

2-7<h^V'-4- { [1- tf^^JJ v?^'- 4 -^'/l'] T 

(a) 8- (73:=^>'^x/^7|^=^^) -i, 4-^;^;a-^f— 8-Tif^tfn [4. 

5] XJ^^/tD-g-^ 

20 1, 4-v^;^^-^1^-8-Ti^*;^t°a [4. 5] - ftil^ (Ig, 6. 9 8 

mm o 1 ) (Di?^ xixi:^9^^ (5ml) W0\^ V y ^^^I^T 5 :^ ( 1 . 45ml, 
10. 5mmo 1) t:Mx.1t^. O'CT'^V-^^/X/U/Jn^/W;}' n y K (0. 9 3 
5ml, 7. 3 3mmo 1) £^v'i5^Pn;^^?^ (5ml) ^?^<^APxl. 0t:T'l 

J^U 8- (^air^/i^X/v^jN^/v) -1, 4->?;^-dE^1^-8-T1fxf^ [4. 

5] x:*^^ (1. 9 7g, ^mm ^#^0 

(b) 1- (7 3i^/UXy^*^7l/) \f^V 4-:ty(D'^^ 

8- (73ir^>rVX/V7jN:=/V) -1, 4-v?:^^f— 8-T-fXlfo [4. 5] 
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9g, 6. 70 mm o 1 ) (DtK (15ml) -f^^ (15ml) ?g 

(4 3ml) ^Mx.m.ux' ^f^muwhtco m^m^7i<^mt'r h 

l3^f\^-):iyJ^^^'^y^7y 4— (^^1^i^/'t^®^^^/^=3/l~2. 5/1 

1 4 g , 7 1%) ^m^. 

(c) 2-p«h^v'-4- { [1- {.y if^yi?>'-4- 

ii»j8 6 (b) oyismz-^x^xmc^^nw ^m(r>\\^-^m-^^j^\.fz., it.it 

10 U i-^^/v-4-fc;'^!J KV(;:ftt3oTl - (7:n::^yv;;?.7^7jN:::^yi«') t'^y 
i?>'-4-;rvS^>^^^3t„ 
15;^ : 1 6 6~1 6 St: 
9 8 

4- C (1 — <:/v>yvt:'-<y f/v) T^y] -2-p« h^iy'<:yXT 

15 ^ KO-^^ 

1 - 7« ^/V- 4 - tf^ U Ki^lJlf^tJo T 1 -^i^v^yw- 3 - f ^ y K:^ 

^H-NMR (DMSO-dg) 5 ; 1. 16-1. 24 ( 1 H, m) , 1 . 5 
20 2-1. 88 (4H, m), 2. 00-2. 06 (IH, s), 2. 65-2. 

69 (IH, m), 2. 84-2. 89 (IH, m), 3. 37-3. 58 (3 

H, m), 3. 74 (3H, s), 6. 06-6. 17 (3H, m), 7. 01 
(IH, brs), 7. 21-7. 31 (6H, m), 7. 61 (IH, d, J 

= 8. 6Hz) . 
26 %%m 9 9 

2-7^ h=3pe/-4- (If^y ■S^^-S-'T/VT?/) ^:/XT^ KiD-g^^ 
^JfeMl 4 0;^?fejc*CTSJj?^fTV\ %^(D\\L-^m-k%^\.fz., fcfzU m 

WJ9 8-c*#yt4- [ (i-^>'C^/nf^ye^^- 3-^/1^) T^y] -2-^^ 
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IR(neat) :3 44 8, 3 3 01, 2 9 3 5, 1 6 08, 1 5 77, 1 5 
62, 1423, 1334, 1211, 1103c m~^. 

mmmi o o 

tert-y^^/l' 4- { [4- {7 ^ y ^/lyT^=^^l^) - 3 h ^Srv'^oc:^ 

(a) l-^:^i^Jl^-4-7'^y<y y(D^f^ 
l_^i^c;?yV_4_lf^y (2. Og, 10. 6 mm o 1 ) ©p^ ^ y — /V 

(4ml) ^iC. -1 5V\ZX}<S-;!^^/ly-N-=.htiy^U^> (1. 3 9 
ml, 10. Smmol) - 5X^&.T^i^oi: ^\^S O^mt^ifxmTLito 
10 ^(Dmi^. W<ty<V ^J>> (65mg, 0. 4 2 3mmol) ^{i^M-f-DM^fCo 

(6 6 2mg, 3 1%) ^#fco 

(b) 1 — ^i^>?>'V- 4 -T^f/^V —f^(0^^ 

7jc^<t:y5^!>AT/V5:=^l>A (57mg, 1. 50mmol) <D'J=t.^;V:x.=^ 
/Uj:— X/V (5ml) Sl^'^iC, 0°C{CTl-^>'v'/V-4-T-eV-?y i/ (6 1 
20 Omg, 3. 0 Ommo 1) <^i^3if^/VJ^-X/V (8m 1 ) ^?^^Sr;!}Ox.^ l^fH 

w^'L-k.o (0. 0 5 7ml) . 2i^-7mi\:.-rY^)^j^i^mm 

(0. 114ml) . tK (0. 17 1ml) ilrAPx.^^}^, mimmr^if^^^^ 

25 tH) Xl^n 1 --<:/i^/V- 4 -T-^^^V -yl^ ( 5 1 6 m g , 8 4%) ^#fc„ 

1 -^:/v^yV- 4-T■tV^V— yl^ (4 5 Omg, 2. 1 9mmo 1) (D:3^i5'y 
-/V (10ml) ^lil. #*^T:^^^li'i^ (9 0 Omg) , 1 0%/-«7v^>>A 
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/mm (2oomg) ^M^. im^w^\^tio ^ra^-fe^-r hit^u mm 

^W^\.xmhflim^<Di?'^nn:^^l^ (10ml) mmK. mM.KXi/-t 
e X t-^^;Vi^iJ'--^^—Y (0. 5 0 4ml, 2. 19mmol) ^ADx.s 

/■^V-l-;!^/^?!?:^?-^/;^-!. (3 3 3mg, 7 0%) Sr#;fco 

(d) tert-:/^/V 4-;^-:¥yT-^/-«i^-l -:!&/^Jj?=arv'^— hO-g-fig 
10 tert-^^^^/l' A-\LY^^=yrM^<^^-\--ts)\^-^s^^yV-V {Z. 5 

g, 16. Smmol) (Di/^'fjVT.jV-gs^^^yY (90ml) ^'^'fV 
TKV (3 5ml) . nm^baHf yi^^^^!^ (2 0 g, 13 Ommo 1) ^^JD 

^/i,= 4/l-C*^ttl) iJ:J:«9*tiSU tert->^^/V A^-ir^VT^^^^- 

(2. 8 0g, 8 1%) ^#^e 

(e) t e r t-:/^/V 4- { [4- {T ^ iJ fV^=-JV) -3-7« h=^v'7 

20 HJfe^RJse (b) ©:*-ifetcSic-c^^^TV\ JiM^^b-^^^-^^Ufco fcfc 

IR(neat) :3 4 6 3, 3 3 1 3, 2 9 3 1, 1 6 3 5, 1 6 0 8, 1 5 
81, 1415, 1160c m"^. 
25 1 0 1 

4- (T■^/^•:^-4->r/^T5/) -2-;>( h^i/^:/XT5 K 

HifefHs (c) o;^fe»i:TS^£:^=fTV\ mMO'fb-^i^^'g-^bfco fz.ft 

Hiiflll 0OT'#fct e r t-^^f'/l' 4- { [4- (T5 /;<7/V#^yV) 
-3-p« T$y} T-feVN-:x-i-:&/i/3j?^^yu«-h>l:i^3js|.i;:ffi 
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^H-NMR (DMSO-dg) 6;1. 33-1. 67 (12 H, m),l. 
76-1. 87 (2H, m), 1. 93-2. 02 (IH, m), 3. 17-3. 
49 (5H, m) , 3. 81 (3H, s) , 6. 14-6. 22 (3H, m) , 
5 7. 0 3 (IH, d, J = 2. 3Hz) , 7. 31 ( 1 H, d, J = 2. 3H 
z) , 7. 6 6 (IH, d, J = 9. OHz) . 
MMm 10 2 

4- [ {l-^>i:^J\^T-^y<:y-4—(M - 2-;;< h=3pe/^i^XT^ 

IR(neat) :34 5 5, 3 3 09, 2 9 3 1, 1 64 6, 1 5 7 7, 1 5 
58, 1338, 1211, 1103c m~^. 

15 mMm 10 3 

4- [ (8-^i^v^/V-8-Tif t'iXiJ'a [3. 2. 1] h-S-^M T 

^ifeM8 6 (b) ©;^l£l;i2iC-C^Srm\ mS^-fb-^^fej^-a-fifeUfc, ytifc* 
1 - p< 4 - k"^ y K^{-ft^Po-C8-^:/v^/^-8-T1flfi^^n 

20 [3. 2. 1] ii-^^y-^-is-y^m^^trL^ 
il!^ : 1 3 8-1 40*10 
%WS^\ 10 4 

4- (8-T1^'t'v^^^^ [3. 2. 1 ] h- 3 —fyl'T 5 y ) -2-^h^ 

25 ll»Ji 4®;^i&jc2pcr^^ffv>. ^S^^b-a-i^Sr-g'^Llfeo :t^cL. H 
ii^?>Jl 0 3T-#yS:4- [ (8-^:/e?/i'-8-T-f tf'>:^n [3. 2. 1] iri^ 

IR(neat) :3448, 3 3 1 3, 3 1 3 1, 2 9 3 9, 1 643, 1 5 
85, 1342, 1211, 1099, 817c 
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MMm 1 0 5 

4- [ (t r a n s - 4 -T 5: 7 n^:3r v'/I/) T^/l -2-p< h^iy^> 
XT ^ h*(D^^ 

(a) t r a n s- t e r t-:/^/!' 4 - [ (4 -S/'T/ - 3 h^^^^^ai 

4-:/p^-2-^ h y/V (5 0 Omg, 2. 3 5minol), 

trans-tert -rf=f-)V 4 -T 5 / Mi^^%/)\^-)3 jV/^^;/- —V (55 
6mg, 2. 5 9mmo 1) V -^M; t e r t-:^h^i^K (3 4 9ing 

3. 63mmol). f^:^ (i^^^^iXi^ y x^/T-fe h i>/^y'J?^J^ (0) 
10 (2 1. 5mg, 0. 0 2 3 5mmol) . 2, 2' - tf (i;^^^!^/^*;;^ 7 
- 1, 1 ' -/M-^^^yW (4 4. Omg, 0. 070 7mmo 1 ) © h 
(5ml) 8 OtJ-C 3 ^P^^^#L:fc„ W^m:W&^m\.. #b 

l~2/lT'^|±i) fe:J:!3flMU ^b^c!;/^V^:7°»^^T5 ^i:-et r a n s 
15 -tert-7'9^/V 4- [ (4 -i^T/ - 3 h=¥v^7cE::i;U) T^/] 
^ n v^/V';&yW^7 - > ( 5 6 0 m g , 6 9%) ^#fCo 

(b) 4- [ (t r a n s - 4 -T 5 7 ^^^J' n-vdr^^/V) T^/] - 2-^hdE^ 

trans-tert - 4 - [ ( 4 — %/T / - 3 - p< h x. =■ 

20 /V) T^y] 5^^P-^=¥v'yV;&yW^^'- h (2 5 0mg, 0. 7 2 3mmol) 
(4ml) Sr*D;t8 Ol:-Cl^Ki|«^Ji#bi/to ^«Sr7k(::fett^ 10 

25 T7lc= 100/10/1 T-^m) T-^tMb. 4- [ (trans-4-T5/e/ 
:Jrn^df'>';V') -2-;>« h^iy^yXr^ K (85mg, 45%) Sr# 

iR(neat) :3 4 5 5. 3 3 0 1, 2 9 2 7, 1 6 3 5. 1 5 8 1, 1 5 
62, 1423, 1338, 1211, 1103c m~^. 
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mmm i o e 

4- [ (c i s - 4-r ^ y i^ii^ ^^^^yM r^Ji -2-p< h^^y-oxr 

(a) c i s -4- [ (t e r t h^i^:^/^:^=-M T^^l iy^u^^-^ 

5 i^:tiji-:^y^(D^^ 

c i s-4-T^/'y^u^^'t>:fyjl'^>^ (2 g, 13. 9mmol)JC 
Tkmit-thV^J^ (2. 2 3 g. 5 5. 8mmo 1) ©tK^^^ (3 0ml) . 1, 
4-i^:t^-tl^ (30ml) ^M^tzM.^ i?- t e r t h 
(6. 09mmol, 2 7. 9mmol) OtT-APxi. ^ifiT' 1 4^ra¥it^^ 

w\^it%s mmrr^^i^'^j^-^n-^\Mm\.it.. mm-^wmm\^. c i s-4 

- [ (t e r t-zfY^'y^jVf^:^;V) T^J^ i/^ n^^-^l^-fj (3. 
1 7 g , 9 3%) ^%fz.o 
15 {h) ^I^V'JV text-y^Ji^ t r a n s -i^:?' P^^i^i^- 1, 4-->^ 

cis-4- [ (ter t "^^7 
jiVi^Vlk^^. Og, 12. 3mmo 1) ©h7V3i> (9 0ml) ^JCbya: 
^/VT5:/ (2. 0 6ml, 14. 8mmol) . v^^^-yl^*:;^* U /V'Tv^ K 
20 (2. 9 2ml, 13. 6 mm o 1 ) ^Jl||^;t)n;tfc^ 8 0 t^-C 1 B#F^^^LfCo 
^\^-WL\^^y^-^)^T)\'-=^—f^{\. 5 3ml, 13. 6mmol) ^;!jP;tl9l^ 

mmmi\^ft., g^m^t^^-yvT-ttttiL. ^mm^'ht>^i^ 

25 yv= 4 0 / 1 . -^=¥f - y/mk^^}\^= 4/1 -e^tti) a; !9 ^ i T-^ 

t e r t -'f'^Jl^ trans -v':i^ P^^f-i^- 1 , 4 /Vtf;^ 
;&7W^p{-h (2. 6g, 6 1%) ^#fCo 
(c) c i s - t e r t-:/5^y^ 4 -T 5: y i/^ n^driy/l^;&yW<^— h©-^ 
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t e r t -zff-fV trans --yi^ u^^'fl/- 1 , )V 
\^7^^)VA:^—Y {2. 6g, 7. 4 6mino 1 ) (D^niiS^y— yl' (1 Om 1 ) ^ 

^i^jci o%/^'7e;^^?i^/^^ (2 6 0mg) ^^jpx.7k^#ffl^T^i&-e8^^m 

l^Uito ^/;£:^^liiiL:fc^ME?S^lii^U c i s-t e r t 4-T 
5 5 7 '>:J' n^:ar>'yV;«;/W^^- h (1. 6 g, Sr#:feo 

(d) c i s- t e r t-:/^/U 4- [ (4-^>Ty-3-^ h=3E^Cx'>^;c=: 

fz.\^, trans-tert --Zf^fV 4 -T 5 / u^^-y;V^ — h 

10 }Cftt)oTc i s - t e r t -y^/V 4 -T 5 7 P'^^^yyV:*>'W<p< — h 

(e) 4- [ (c i s-4-T5y'>^n^dfi^/V) T^y] -2-^ h=^ri/'^ 

15 ^^L. c i s - t e r t 4 - [ (4 - 7 - 3 h = 

IR(neat) :3440, 3 3 1 3, 3 1 74, 2 9 2 3, 1 6 5 0, 1 5 
65, 1419, 1338, 1211c 

%WS\ 10 7 

20 4-{[trans-4- {f<ly^yf^r%J) i/^ T^y} -2- 

HJfe^JiJ 10 5 -e#e>tu:fc4 - [ ( t r a n s - 4 -T 5 / n^df e^yV) ^ 
5 y] - 2-y f:3{^v'^VXT5 K(200mg, 0. 75 9mmo \ ) <D?^^ 
7U (1 Om 1 ) ^^^(C^^'XT/Uxt K (0. 077ml, 0. 759 
25 mmo 1 ) . (0. 13inl, 2. 2 8 mm o 1 ) $r*P;t 3 0^^#Lfc^. 

S/Ty7Ki^l'fb^}^l^5il':^^y (5 7mg, 0. 9 10mol) iSr*D^^m-Cl 

;v-ettttl Lfco ^^ii^ 0.25 N-lii?i?ttttl b«> tKJI^ 1 N-TKm^t::^ 
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-ey/^V^7'^^^^^^T5 -^"e. 4- { [trans-4- (^Vi>yUT5 7) 
^p-^^v^yV] } -2-^ h^^j^v^^i/XT^ K (1 1 Omg, 4 1%) ^ 

IR(neat) :3444, 3 3 1 7, 3 1 6 6, 2 9 2 7, 1 6 5 0, 1 5 
5 81, 1569, 1423, 1342, 1207c 

mmm i o s 

4- ( {2- c^^'v^/v (^^/u) T$y] ^f^^w r^y) -2-p< Y^^y^ 

(a) tert-::^^7V 4-i^Ty - 3 -^"^/V- 3 h^v'73i:::i/^:i&7W^ 
10 7« - b (D-^^ 

II»J7 4TWc:4-T^y-2-^ h^v'^>')/=hy/U (2 g, 1 3. 5 
mmo 1) (Ot-Zf^ /—^l' (10ml) , xh^tKn^^^' (3ml) ^i-S- 
WmZ-imW^-r V ]) ^ (O. Seeg, 14. 2mmol) (Di\^ (6ml) ^ 
?S^j!?Px.fc=^. v^- t e r t -^^yV-:^:^7'-Jj?^>- h (3. 0 9mmol, 14. 
15 2mmo 1) (D X -'fd' J (2ml) ^^^?^Tb. ^j&TM0TO#bfCo 
j'.fc^S^'^ t e r t -Zf'^jV'ytl—^:^^— Y (11. 9g, 54. 5 
mmo 1) . TKm-fb-^-b!) ?>A (2. 18g, 5 4. 5 mm o 1 ) ^;!jP^yho S 

20 ^)VtiyK^U'^Y^7y^— (-^=¥f-^/S^i&^^/V=3/l~2/'l-e^ 

W) J::J;l9JftiS[u tert-y^^/v 4->:yTy-3-^'?^/v-3^ h^iX^ 

3i=/l/:«7/W<^ — h ( 1 . 8 7 g , 5 6%) ^#^0 

(b) t er t-y^/V 2- [-<:^v?/V (t* ^/V) T^/] Ji^^/V (4-iy 
T/-3-^ haf->/7 3ir^yu) :*/w^^p< — h<D-g-^ 

25 7fC?^Ts 7K^'fb":>- h y (7 8. 6mg, 1. 9 6mmol) tdv^p* 

K (0. 5ml) ■k%7LliJk. tert-zf'^/l^ -3-?i 
-^/V-Sp^ hdre/7ji^>'V:*/W-^;?«'-h (4 7 0mg, 1. Smmo.l) (Di^^ 
^jViTsfVJ^r ^ K ( 1 . 5 ml) Wmi^y Lfco 1 B#P^» Lfc=^. N 

- (2-^nn3z^yW') -N-^ ^yV-^^v^yl'T ^ (34 7mg, 1. 8 9 
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mmol) ©i^^^/^/}^/^i^T5 K (0. 5ml) ^ ^ il^i- h V ^ 

2 0mg) ^M:t6 O'CTe^^mm^L^o K}tM^7K7KKB.^\ mm^^^^x' 

5 {^^■^>/mk=^^JV= 2/1 T-^tiJ) i t)*t®lL. t e r t -Zf^A^ 2 

;{7yw^^-h (7 2 0ing, 9 6%) ;Sr#fCo 
(c) 4- ( {2- (^f^^V) ^f^/W T^y) -2-^ h 

10 «^iiio5 (b) (D:)om\mzxm.]^^^'^\\ nm(D\\:,^m^^^\^fco tc 

ySlU t e r X-Zf^)^ 2- (^^yV) rc^^yi/ (4-iyT 

il!;^ : 1 5 3~1 5 S'C 

%mm 10 9 

15 4- ( {3 - i^'^M T^y] T^n tVW T^/) -2-p( h:iri/ 

(a) t e r X--:f^)V 3- [-<>'e;?/V (p«^/V) T$/] T'p tfyl^ (4-i^ 
^W!ll0 8 (b) (Z);^^WCrSfS<lrm\ SMcO'fli'g-ti^'^^b^Co 

(b) 4- ( {3- (T'f^/l') >^PtVW T$y) -2-7^ 

^W!li 0 5 (b) (^;^^lc2p\:-cSi:£:^m\ ^Mo^b-a-^^^-^^bfCo fc 
25 /ct. t e r t-Zf'^JV 3- [-<:xv?/V (p{ ^yv) T^y] If/V (4-iy 

ill^ : 1 1 6~1 1 S't: 

umm 110 

4- { [2- {i?^:yi^;\yT%y) J^^/V] - 2 -p< h^i^^^-XT^ 
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(a) tert-y^/V 4 - v'T/ - 3 h=¥v^7i-/V [ 2 - {Z^^l^i:^ 

^jfe^fiiios (b) <z)*-ifeic2iicTs^&$rm\ mm<Di[:^m^^^vfco tc 

5 :^cU. N- (2-:^apac^;V) -N-7< ^/V'<:^v?/VT5 y{^:ftt?oTN- 
(b) 4- { [2- (v^-Oi^/VT^y) 31^/^] T^y] -2-^ h=¥v'-<i^ 
XT 5 h'<D^^ 

mmmi0 5 (b) ©;feri5fe{e:2pi:TSJ^:*m\ *IM©^k'a-«fe)S:-&fifeU:rco fc 
10 f£L. tert-:/5^/V 4-v^Ty-3-^ h^iy^in::^^^ [2- (i;5-<>'e;? 

ii4,^S : 1 3 6~1 3 S'C 

^mm 1 1 1 

4-T=yy-2-^ h^iy^>:^r^ }^(D^^ 
15 (a) 4-T::^y y-2-^ h^'>-<:/y-hyyi-©'^^ 

*wjio5 (a) <D:^mimzxR}t^%:n^\ mm(Dit-^^^^^L±o tc 

fcL. t r a n s- t e r t-:/f^7V 4 -T $ / a'^=¥^>'/V;^;/W^7( — h 

(b) 4-T-y y-2-;^ h^v^-<^^XT$ KO-g-fig 

20 mmmi0 5 (b) <^;^&tc2H:^-c^j;S^m\ Mo^b^ti^-^^uyto fc 
;^L. 4-T=y/-2-p< h^v-<:xi/c=:hy7V^iiJpKcffiVN;fe„ 

jgi^ : 1 9 2~1 9 4^^ 

m-mm 112 

25 (a) 2-/ {\fVi^l^-4-^Jl^T^y)^>:/=^h]}jV(D^^ 

iftiLs trans-tert 4 -T 5 / n---df ^//v.;^;yW^^ w_- 

(^{-tt?oT4-T5/ t-y v'>>^fflV^fCo 

(b) 2-^ h=3ev'-4- (eyi?:/-4-'fyi^T^y) -<;yXT^ K(^'a'^ 
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IR(neat) :3 440, 3 25 5, 3 1 6 6, 1 6 5 0, 1 5 7 7, 1 3 
5 34, 995c 

mmm 113 

4- [ (t r a n s - 4 -T $ v'^ p^:^^^/^) T^^l - 5--i^ tiu- 2- 
(a) trans-ter t 4- [ ( 2 o n - 4 -'>r/ - 5 - 

^»j7 4 (d) (D:)jmKm\:^xR]t^^n^\ um(D^t'^^^-^^\^fc. tctc 

HM^JiJ 10 5 (a ) -C#b^^fc trans-tert 4 - [ (4 

15 (b)4-C(tran s - 4 -T 5 7 i/^ P-^^iX/W) T5:y] -S-i^nn 

ii»jio5 (b) (D:^mm\:'XR}t^^n\>\ mmoit^m^^^^i^ito it 

trans-ter t-zf'^JV 4- [ ( 2 o n - 4 -->T/ - 5 - 

20 gll,'^ : 2 0 0~2 0 2^^ 

%mm 114 

4- [ (c i s -4-T5:/^/jJ'n^:aE^v'yV) T$y] -5-:^'CIP-2-^^ 
(a) c i s- t e r t-yf-/V 4 - [ ( 2 a d - 4 - v'Ty - 5 

4 (d) ©;^jfelc2pc-cSJES:^fTV\ Mo-fb-g^ti^-g'^bfcio fcfc 
UUffi^^JlOe (d) T♦#fei^/cc i s- t e r t-:/^/!' 4-[(4->' 
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(b) 4- [ (c i s-4-T5/v':^D^^V7V) -5-:^cta-2 

mmmios (b) ©;^«fejc2iCTSjS^m\ mmcDit^m^^^i^ti, ± 

:fc'U c i s - t e r t-:/^/V 4- [ (2 -^J' P a- 4 -'>T/ - 5 -p? h 

IR(neat) :3 4 5 5, 3 4 1 3, 3 1 6 6, 2 9 2 7, 1 6 5 0, 1 5 
81, 1423, 1353, 1211, 1110c 

mmm 115 

5_^DD-2-p< { [trans-4- (ynf/VT^y) i^^ 

(a) 4- [ (t r a n s -4-T5:y iy^n^=3E^v'yV) T5:y] -S-ii^an 

-2-^ h=¥i^-<i/>^=h yyvo-a-^ 

HJfe^J 113 -C^btlfc trans-tert -Zf^Jl^ 4 - [ ( 2 a n 

15 (2. Og, 5. 2 6mmo 1) (Dmt:^^\^^^ (2 0ml) ^mK4N-mB: 

(2 0ml) 5mmw^mw\^tco mLtcmi^^u 

iti^<SrzKic:^;i)=»b. l i^-7kmti- h V ^J>^7kmmx-p H l 0~ l i 

V ^J^XjStTkVmmLfCo m.m^UBM^l^. 4- [ (trans-4-T5y 
20 i/i^P^=¥v/yV) T^y] -5-i^PD-2-^ (1. 4 

5 g, 9 9%) ^#fCo 

(b) 5-:J^i3n-2-7< h'¥i^-4- { [trans-4- (^citf/VT^ 

y) i/r^ cz^^i^/w] T^y} yyvo-g-^ 

4- [ (trans - 4 -T 5 y S^iJ' v^/V) T^y] - 5-i?'Pn-2 
25 h=^v/^i^y— h (2 5 Omg, 0. 8 9 3 mm o 1 ) ©y y — 

(1 0ml) l^{C7'nlf:ti^T/Vxt bMO. 064ml, 0. 893 
mmo 1) S^mWVfc^. (0. 15 3ml, 2. 67 

mmo I ) . v^Ty7K^'^b*!>^•:^ hV^J^ (67mg, 1. 0 7mmo 1 ) ^ 
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0 0/1 -C^it^iU 5-tJ'PP-2-> Y^^y-A- { [t r a 

5 ns-4- tf\2\f;VT%/) '>^P^=¥i^/V] TKJ] ^^y^:/ =l Y ^) (12 
4m g, 4 3%) ^#fCo 

(c) 5-^Pn-2-p«h ^^y- 4- { [trans-4- If /t-T 5 

*JfeM4i (b) ©:^^£^^2pCT^^^fv^. SMo^b-^i^^^^bifco fcfd 

10 5-i^ao-2-^ h^v^-4- { [trans-4- tWT^y) 



IR(neat) : 3 4 5 5, 3 409, 3 3 1 3, 3 1 4 7, 2 9 3 1, 1 6 
5 4, 1 5 8 9, 1 4 2 3, 1 3 6 1, 1 2 0 7, 1 1 1 4, 80 9 cin~^ 
HJfeM 1 1 6 

15 5-i:^np-4-{ [trans-4- (-< V 7°p bfyVT 5: / ) iyi'n^^Zy 
yv] T 5 / } - 2 - h driX-O-XT $ K©-^^ 
(a) 5-^PP-4- { [trans-4- (^T ^T^P f/VT5 /) i^iJ'P^ 



20 fcL. yp t°^>'T/^7^t: KfJl-fttJo-CT-fe ^>''SrfflV^fCo 

(b) { [trans-4- Vr/'p fcVVT^ v^^p^ 

^i>'>'V] T 5 / } - 2 - ^ h ^iX-<i^XT 5 Y(0^^ 

^»!j4i (b) o^ife»Dr®«:^firv\ nm(o\t-^m^^^\^it. fc.ie. 

5_^nD-4- { [trans-4- y tVl^T $ /) P^:^ 

IR(neat) : 3 4 5 5, 3409, 3 30 1, 3 1 5 8, 2 9 6 9, 1 6 
50, 1592, 1423, 1365. 1211, 1110, 809c 

mm.m 1 1 7 

5-j^PP-4- { [trans-4- (v^P«f^7VT5 7) P^^iy/U] T 
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$ / } - 2 - ^ h dr2/^>XT 5 h'(D^^ 

(a) 5-i^nD-4- { [trans-4- (v^p^ ^yVT 5: / ) v/^p-^^v' 

1 5 (a) X*^-^4- [ (t r a n s y-^^^P^^v-/!^) 
5 -5-^i3D-2-7{ hy/U (2 5 Omg, 0. 893 

mmo 1) ©y^y— (1 0ml) ^fc/l^.'VAT/Vx t K?g (3 6%, 14 
Smg, 1. 78mmol), (0. 2 5 5ml, 4. 4 7 mmo 1 ) ^ 

Ty:^mit:t-'>mi-hV^-h (12 3mg, 1. 96mmol) »XL^M-e6 

0/lT'^tti) -eJftiiU 5-i>nD-4- { [trans-4- 
(i^;?<=^/l'T5 y) v'^ O'^drv'/U] T$y} -2-y h h y 
(2 2 9mg, 8 3%) Sr#feo 
15 (b) 5-^ap-4- { [t r a n s -4- (v^y^/vr^y) iyi^n^:^'> 
/V] T^y} -2-y h=^i/-<i^XT5 K©^^ 

^ifeM4i (b) ©;^ife(c2pi:T^<Srm\ M^^ti'g'i^Sr-g'j^gL^o fe^ 

U 5-^DP-4- { [trans-4- (-✓^^ 5 y ) n^:3|ri^ 

20 iU;'^ : 202~203t: 

%mn 1 1 8 

5—^ HP- 4- { [trans-4- (e^i5' p^y^^yVT 5 y ) i^iJ'P^dpi^ 

(a) 5-:{'PP-4-{ [trans-4- (-y ^ d ^l^^jX/T % J ) v'rJ' p • 
25 T%J) - 2-7?^ dre/-<:/y- h y ;KD-^^ 

(b) 5-:^PP-4- { [trans-4- "a^-y^A/T % J) i^^^n 
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U 5-i5^aD-4- { [trans-4- (i^^ n^V^/V'T 5 / ) i^^ti^ 

iHl^ : 1 6 9~1 7 It: 
5 ^Jfe«»J 1 1 9 

5-^na-2-y h^v'-4- { [ (t r a n s - 4 - tf n y l -.f/V 

(a) 5-:;'i3i3-2-> h^'>-4- { [ (t r a n s - ]) -Jl^- 1 

10 HJS-e^J 115 ( a ) -e#fc 4- [ (trans-4-T5/iyi5^ n^^-yjV) 



r 57] -5-i?nn-2-p< h^v'^»^-hiJ/^ (2 5 Omg, 0. 893 
mmo 1) <Z)v?^^/V3!iN/VAT5 K (5ml) 1 , A-iyzfn^zff'^^ 

(0. 106ml, 0. 8 9 3mmo 1) . (2 4 6mg, 1. 7 

8 6 mm o 1 ) »^ 6 OST' 5 ^|li5*P^^i«^L^o Ei^mz. 1 NtK^^I::^ h ^ 

/V= 1 0/1-e^fcbS) T?*fjKU 5 -^J' n n- 2 -7« h^v' 
-4- { [ (trans-4-fciy x^i^- l -^/w^ n^^v^/V) T 5 7 ] 
^yy'zi: Sy/KDm^^^ (18 8mg) ^#fCo 
20 (b) 5-^nn-2-7 h^>'-4- { [ (t r a n s - 4 - t'n y i^^-- l 

IIWJ4 1 (b) (D^^fe{J:ipi:T^Srfirv\ %^<D\t^m^'kWL'L1^o 1t.1t 
5-^5^00-2-^ h=^^^/-4- { [ (t r an s - 4 - If p y i?^'- 1 - 

25 IR(neat) :3459, 3417, 3143, 2942, 1654, 15 
8 5, 1 42 7, 1 3 6 1, 1 2 1 4, 1 1 1 4, 80 6 cm~^ 

mMm 12 0 

5-iJ?nn-2-y h^xy-4- { [t rans-4- (y^/l'T^ 7) ^X^J' n 
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(a) t r a n s-N-p<^7l':y^n^:^r-9-y-l, A-i^^T^iXD^^ 
y^i^i»T/V5-!J^AW F^-f K (3. 9 8g, 1 0 5 mm o 1 ) <Dx h 7 

fc h*T^7y> (13 5ml) l^^llgiC, 7\^m^l 1~1 3'C}c:-C> trans- 
tert-Zf^Jl' 4-T$/'y^n^dE^v'>'U:^77W<;?< — h (4. 5 0g, 2 1. 
5 Ommol) (Dx h 7 t 77 (3 0ml) ^Sr. 1 05>rBlWT*Px:fc„ 

T^. tK^^T^JITtK (4ml) . IN-ykmhi-hV^J^yii-m^ (4ml) , tK 

(12m I) ©jiRicias^ <^gTu Mi^^uKxi5^mmwLtc„ mmi^t. 

m^i^^. xh^tKci^^:^ (6 0ml) . t-:/^/V7<^/V3:— x/l^ (6 0 
10 ml) . mt?^^^> (6 0ml) , t -Z^^Jl^}< ^JV:r.^TjV (6 0ml) , 
xh^tKn^^:/ (60ml) ^Jli{^:.^V^-C^i[iiLfCo mm^m^hX. tr 
a n s -N-^^/^^/'^^^:^^1^>'-l, 4-i^T^:^(2. 46g, 91%) 

(b) trans-tert --f'f-jV 4 -T $ y S/:*' n--^dri//U (;>( ^5^/1/) 
15 hcD-g-^ 

t r a n s -N-7^5^y^iX^a^=¥1^V-l, 4-i^T5i^(2. 4 8g, 1 
9. 3mmo 1) O h^Vniv (2 5ml) ^^{C, gjatcr-^i^XTyVT' t K 
(2. 0ml, 19. 7mmol) ^lB7Ck.Wc:.. =f ^—^-y:^^—-^ y:f^ 

20 \-i/-)3)V^ir^\- (4. 45ml, 19. 4mmol) ^%^^X. ■^^W^^ 

it. m^x. iN-mm^m:^v^j>^7^m^ (2 0mi) ^mx.. mm^ix?^ 

mm^l^tLo RJ^^mrm.. v^^i^/va:— r/V-^2|lItttt}U. TKlSrlN-Tk^-fk 

25 ^5!E^•=^^^->^^i=^-Cii^bkL. Mi§U il^S^ig^lbTs trans-ter 
t-Zf^fV 4-T$y v^^n^dpix/v (;>{^/l/) ;{7/W^7<— h (3. 89g, 
8 8 %) §r#yto 

(c) t r a n s - t e r t -^"^/V 4 - [ (4 -iXTy - 3 -7^ h^i/7at 
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fcL. t r a n s - t e r t -y^/V 4 -7 ^ / i^^ n^^v//l':^7/'W-<;< — h 
{Cf^t^oT trans-tert -^^^yV 4-7 ^/iy^ n^^i^jly (p{ ^ 

5 (d) t r a n s - t e r t 4 - [ ( 2 n P - 4 -i^Ty - 5 - 

L^ t r a n s-t e r t-^^^^V 4 - [ (4 -i^T/ - 3 = 
10 (e) 5-i^aP-2-7< hdriy-4- { [t r a n s - 4- (t^^^/I^T^:/) 

^Jfe^ilios (b) ©:;^fe(c^CTKi^;^^m\ ^Mo^b^ti^lr-g-^Lfeo fc 

fcL. t r a n s - t e r t 4- [ (2 p p- 4-v^Ty - 5 - 
15 V^fCo 

: 1 8 4~1 8 6"^ 
12 1 

4- { [trans-4- (^^'i^/VT^y) p^:Sri//V] -5- 

4- [ (4-T5y->^P-^^v'yV) T^y] -2-y h^ariX^^^XT^ KtClft 
t>oT. |I»J1 1 3T-#yh4- [ (t r a n s -4-T5/v'^P^^^^/l') 
T5y] - 5-iJ'PP-2-y y^'y-<:yXT% K^S^m5|s|■{^:ffiV^fco 
M : 2 0 4~2 0 6'C 
25 12 2 

4- (T■^/^°:^-4-'('>'^T5y) - B-i^PP^i/'XT^ KO-^fife 
(a) t e r t 4- { [4- % / 13 y aL=^)V\ T% 
J } T^^^V- 1 -;577V7}^>v'U— ft^-^fig 



wo 03/082808 PCT/JP03/03978 

112 

fcU t e r t 4-:t^yT^y^y- 1 -:^Jl^:^^x^U—V^mn\^ 

(b) tert-zf'^jV 4- { [4- (T 5 / Jt/l^xK^/l') -2-^nn7:ii 

5 IIWJ4 5 (b) <D:ffm\m\:^xm^^nti\f\ mm(Dit^mi:^^\.ito ^ 

fcL. ter t-^5^/V 4- { [4- (T 5 / ;^7/V)i?-/l-) 

(c) 4- (Tif/-^^'- 4-^/^X5/) -3-^DP-<i^XT5 KO-g-^ 
mmm4 5 (c) ©;^|£lc!pCTRf£:$:=fTJ5tV\ m®(7)^k-g-#><^'g-^!gLfCo fc 

10 itV. \. X t-zr^)V 4- { [4- {r%JlJ)Vif^~)\y) -Z-i^unyz,^ 

^H-NMR (DMSO-dg) 6;1. 45-1. 61 (2H, m), 1. 6 
6-1. 83 (3H, m), 1. 83-1. 92 (IH, m), 2. 66-2. 
93 (4H, m), 3. 72-3. 85 (IH, m), 5. 54 (IH, d, J 
15 =8. 6Hz), 6. 70 (IH, d, J = 8. 6Hz), 7. 04 (IH, 
s) , 7. 68 (2H, d, J = 10. 2Hz) , 7. 80 (1 H, s) . 

mmmi 2 3 

4- [ {l-^>'Jjl^r-^y<:^-4—(/U) T5y] - 3-:^np^i^XT5: K 

^»Jl22TWc4- (T-^/'«:/-4— f/VT5/) -3-^nn^i/XT$ 
iH^fe : 1 7 4~1 7 5'C . 

mmm 124 

25 4- [ (l-^:^i^/l'b:''^y v=^-3— fyu) T^y] -3-^dp^>'XT5 
(a) tert-y^/V 3- { [4- (T ? ^ Jitz/l^JK-zV) 
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t e r t 3-:t^y\^^Vi^:y- 1 -:tJ^U7S^^iyu— h^mm^ 

(b) tert-^^Jl' 3- { [4- (r 5 / -2-^t3n7^ 

5 mmm4 5 (b) ©:^^*icfpCT^j$:Srm\ ^J^o^b-g-^^tr^^Lifeo ftie: 

U tert-l/f^/U 3- { [4- (T ^ / ;^77V>^'::^/^) :7 3i^/V] T^/} 

lliife«HJ4 5 (c) ©;^fe^c^pcrs^&Sr^TV^. ^jHo-fb-^^^-a-fifeu/co fcfc 

10 tert->^f^yV 3- { [4- (T 5 / :^7/V>J?::^7V) - 2 -i^ n n 

(d) 4- [ (l-^;yv=7Vbf^yi^i^-3-^/V) T5:y] -3-:i'nn^ix 
XT 5 KO-g-^ 

15 _j^pn_4- (t°^y i^^-3— r/VT$7) ^>'XT$ K^Jli|s^■^^:fflv^fco 
^H-NMR (DMSO-dg) 6 ; 1. 42-1. 6 8 (4H, m) , 2 . 2 
9-2. 60 (4H, m), 3. 42-3. 57 (2H, m), 3. 70 (IH, 
s) , 5. 48 (IH, d, J = 8. 8Hz) , 6. 71 (IH, d, J = 8. 
9Hz). 7. 05 (IH, s), 7. 18-7. 35 (5H, m), 7. 63 

20 -7. 7 6 (2H, m) , 7. 8 1 (IH, s) . 

mmm 125 

trans-4- [ (4 -T$ y v^^ n^:3rv'yV) T^y] -3-:^nn^:/X 

(a) t e r t -l^^/l' trans-4 - [ (4 -v^T/ T^y] ■ 

IIJfe«^iIi0 5 (a) o;fe-felciic-cSi;S*fTV\ ^SfZ^^b-^^^lr-a-^Ufco 
t e r t —zf^Jl^ trans-4 -T $ / -y-!^ P^^>'/l^;«;yW^7< — h 

(b) tert-:/5^yV t r a n s - 4 - [ ( 2 o p - 4 - i/T/ 
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mMm4 5 (b) (D:^mimcxRit>^m\ mM(Dit^m^^^hfco tctc 

U t e r t--:/^Jl^ t r an s-4- [ (4 -$/T/ T$y] 
5 (c) t r a n s -4- [ v^:^t3^=¥i^/V) - S-t^'Pn 

iijfe^?ij5 9 (d) <D:^mm\^xm^>^n^\ mm<D^t^m^^^Lito tctc 

t e r t —Zff-A' trans-4— [ (2 — ^ n p- 4 -i^T/ :7 3i — 
10 IR:3329, 3178, 1601, 1392, 1145, 1037c m"^ 

o(;o:^ifej^2pbTs^&?r^TV\ '^xr\^7^^%wn 2 6~ii»ji 3 

HJSM 12 6 

15 4- (>'i^a^=3fiy/VT5 y) - 2-p< h=3rv'^:/X7'$ K 
SlIliL : 1 5 6-1 5 9^: 
%mS\ 12 7 

2-;^ h=arv/-4- (x h^t: K^-2H-5^s^t•7>'-4-'f;^T^ 

XT 5 K 

20 IR:330 9, 3167, 1643, 1581, 1342, 1103, 806 
— 1 

c m 

•mkm 12 8 

Sfc;^ : 1 8 0~1 8 3^ 
25 UWS^\ 12 9 

2-p{ }.dri^-4- [ (If y >^:/-2-'Y/V^^yV) T^y] ^yXT$ K 
IR:3 3 9 8, 3 1 6 7, 1 6 4 7, 1 5 8 1, 1 3 26, 1 02 9 cm"^ 

mm\ 1 3 0 

2-p< h=3riy-4- (x hyt Kn-2H-lf7^'-4— r;VT?y) ^:/XT 
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^ K 

IR:1585, 1334, 1215, 1084, 806c m"^ 

mmm i 3 1 

5 y) -<^XT5 KO-^fife 

|IJfe^y4 5 (b) 0^^fe«CT^;&^m\ SM^D-fb-^i^^-^^LTto fc/c 
U HJfe^ill 3 0-^#fc2-p« h=Sr5^-4- (x t Kn- 2H-f 7>'-4 

gfe^ : 2 1 8~2 2 O'C 
10 Hii^^lJ 13 2 

2-^h=3rv^-4- (ifiJ ^;?>'-3-^7VT5y) ^:^XT5.K(D-a-fife 

(a) 2-7{ h=¥i^-4- (tfy ^:;f:/-3— f/VT^/) ^i^ya:— 

15 fcU t e r t -y^'^^yV 4 -T $ 7 i^iJ' n^df-t/y^;(7yW-^^ — h i 3 

(b) 2-p«h^iX-4- (If y >'V-3— r^VT5/) -O-XT^KC?-^^ 

IIJfeM8 5 (b) ©;^ife{j:JpCTK/^;;^ev\ SJH<o<b'^i^^'^fifeLfco fcfc 

U 2-p<h=^^X-4- (fy v:^:/-3— r/VTS:y) -<^i/a:— 

20 j^^N•{^:>ffiv^fco 

gll^ : 1 6 4~1 6 6X^ 
MMm 13 3 

2-p<^^v'-4- (t:°y v^y- 2— fyVT^y) ^^^XT^KO-g^^ 

(a) 2-7< h^-:/-4- (ify i^:/- 2— Y/vT^y) ^^-y^^— b 

25 (O^J^ 

ii»jio5 (a) (D:)jm\mcxRjt^^n\'\ imoit^^^^mvito ± 

tfy v^:/^m;isfMv^y5:o 



wo 03/082808 PCT/JP03/03978 

116 

MM, : 226~227"C 
5 HJfe^flJ 13 4 

4- { [ (trans-4-T5y->^ n^^v^yV) p{ 5^^^] T ^ y } - 2 -p< 

(a) tert-y^^yv t r a n s -4- { [ (4-:^Ty- 3-^ 

T^y] p<5^7W P^^^/yl/;&yW?p(—hO-g>^ 

10 ^jfe^jios (a) (o:^mcmzxKft^^n\^\ mm<D^t^m^^m\^fc. tc 

L. t e r t -^^;\^ trans-4- n^^^yjvti 

(b) 4- { [ (tran s -4 — / n^dj^ix/V') ^'f-jV\ 

15 ^WJ5 9 (d) ©*-&}C2iCTS/^:^m\ ^MtT^-fti-a-tJ^-g-^LfCo f^ft 
U t e r t-lT^^/U trans-4- { [ (4-v-Ty-3-y 

IR:1 6 5 1, 1 5 8 9, 1 3 7 7, 1 2 65. 1 0 3 0, SlOcm-^ 
HifeM 13 5 

20 4- { [trans-4- (T^yy =^)V) i/-^ T%J} - 2 -y 

(a) trans-4- ({[ {^^yV'jV^ir^'y) •^jjvi^-jx.l T^y} y^ 

trans-4- (T^yy 5^/1-) xi^i>ir^yio jvi^i^^ ( 1 5 g , 9 5. 
25 4mmol) (30ml) n n (16. 3 

ml, 114. 4 8mmol) SrADx. O^CT* 2 N TkSS-fli'ih h y t>A7jc^^K (2 
2 8. 9ml, 2 2 8. 9mmol)^^gTU ^MT-1 Sl^ffi^^Lfc, IN 
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trans-4-({[ {^V^y)Vir^l^) T%J) 
/U) ^>'>5'^-sdr1^>-;^7y^#^^ (1 1. 9 9 41. iSmmol. 4 3%) 

5 (b) -<i^>?/i. {t r a n s-4- [ (t e r t->^hds-v';&yl.jj?-/^) 7-^ 

t r an s-4- ( { [ (--^^'■^yV^-^iy) 1:i)V^^=.}V\ T%J\ 
i^>^p-.drf-^;«;/V7K>'^ (11 g, 3 7. 7 5 mmo 1) O t e r t y 
(1 1 0ml) (6. 3 1ml, 45. 3 

10 mmo 1) . v?7.cc^/^^}^;;^;J^y/^Ti;K (1 1. 4^ 5 2mmo 1) 

M(^i^^3.5=-yK 7KSr^D;ttti±iLfc„ ^mm^mmu n^^tmm^ 

1 ) J; 5? i^^:J^5^7V-CSJ^fH^^T O^t T-'^i^v'yV {trans- 

15 4- [ (ter t -zf Y^^/lo }\^ifs^j\^) T%J'\ 'y^u^^^yjv) pi^ju^yi. 
(2. 3 5g, 6. 5 8mmol, 17%) ^^c, 

(c) ^yi^jU it T an -y^u^^i^ju) ^^/P;{;/W^p{^ 

^yi;^j\^ {4- C (ter t -^hdE^ix;^7/V3j?=y^) T$/] i/^D-.:3^v' 
20 /W ^('^/U^jW^/^h (2. 5g. 6. 8 9nimol) (Dy' }l Vu^yy 
(2 5ml) ^?St;i4Nii:g?-v?;^drf->' (25ml) ^;[iqx.mfl-e2 0 I^TO 
WLfc, WttlUfc@<2^^^iigU -^i^i^yl^ (4-T$y->>^n-^:2^^>'ylx) 
/U:fyjW<^^h mm^il. 83g, 6. 15mmol, 89%) ^mc. 

(d) {trans-4-[ (4-->Ty-3-p( }>=^^^>:7^ri/V) 

^»J10 5 (a) <^;^^fetc2pcrs/S:^m\ ^St^-fb-^ti^-a'^Lyto /c 

^^v'/U (trans-4-T5y->^p ^=¥'>>'l') /W-^y — 

(e) 4- { [trans-4- (T5/y ^/V-) a^:a^v'/v] r 5 y } - 
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u ^i^i^^^ {4- [ (4-->Ty-3-^ h^ix^ai^/v) r^y] -y^x2 

5 IR:3305, 1562, 1338, 1211, 1026c 

mrnm 1 3 e 

[ (2-tfny i;?i^-l— f/vai5^/v) T^/] -<:/XT^ K 

©-^^ 

(a) tert-:/^/V 4 -i/'T^ ^a:::^/^*/^/^^— h(D#J5g 

10 4--yTyT=-])ly{5g, 42. 3mmo 1 ) (Dv?^nnp«^i^^?^ (2 0 
OmL) {C^®?i^t-:/^/V (11. Ig, 50. 8mmo 1) ^JPxifc^. 0 
•ClCTv^Tf^^/WT^y t'y (1. Og, 8. Smmol) ^m:^^m^X 3 

mi-, tert-^^yw, 4-i<^T/73i=/W;i5;>'W-^;?{— h (5. 7 9g, 6 3 
15 %) ^#;'ho 

(b) tert->^5^/V 4 -i^T/ ^ai^/V ( 2 - t'n y i^:^- 1 ->t'>^Vrc 

tert-l/^yV 4-€^T/ 7^:— yV:!&/W^7«— h (SOOmg, 1. 3 7 
mmo 1) ©N, N-v/7<^/U^/^i=KT5: K^^g (1 OmL) iC 0 'Ci^lTTK^-fb 
20 •t-hy!^7i:^(121ing, 3. 0 2 mm o 1 ) ^^jg;t, ^fit^lT 1 ^PH^^^Ufc, 
^;J;:^{C2-^najcf-yH:fn— yH^i^ (2 3 4mg, 1. 3 7mmol)^ 

W^J^ (12 1mg) . 2-iJ7nnJ.5^/l/fn— /l/^^i;^ (2 3 4mg) 

25 g^M^^yv^JDPx.. 7KSiS:S^^3i5^/i.-C2IlltttbbM*M-^i/-^i/ 

•>i=.-e|9tL:fco ^^Sri^y:*'5^>'l':i'n^ F:/7 7>f-{e:-Ci^MU t e r t- 

(2 5 9mg) %:^fCo 

(c) 4- [ (2-^01; v^>'-l-^>'W3^5^>'l') ^:xXT^ KO-g- 
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5 (d) 3-i5'DP-4- [ (2-tfpy v^>'-l— fyV:ii^/^) T^y] 

10 ^H-NMR (DMSO-dg) 6 ; 1. 6 8 (4H, br) , 2. 65 (2H, 
m) , 3. 25 (2H, m) , 5. 73 (1 H, t) , 6. 71 ( 1 H, d, J 
= 8. 6Hz), 7. 07 (IH, br), 7. 69 (2H, brt, J = 8. 
8Hz) , 7. 80 (IH, d, J = l. 8Hz) . 

mmm 137 

15 c i s-4- [ (2-T5:y i^^n^^^>/V) - 3 n d^^/XT S: 

(a) c i s-4- [ i2-T5.yi^^n^^i^jU) ^i^^/nMJ/v 

4-P^n^^:x>/- h U/i^ (1 g, 5. 5 6mmol) , h y :^ 
20 x^T-fe hi/) i^z-^^i^^J'i^ (0) (5 0. 9mg, 0. 06mmol)^ 
(+) -2, 2' -if;^ (i:^:7 3i=yV'jiN;;^7>f y) -i, i' -ifi-yf-ju (i 
0 4mg, 0. 1 7mmo 1) ^ c i s -1, 2 -i^T ^ ^ vj^^-^^ (1. 

9 g, 16. 7mino 1) . t e r t-^h^iyi-hV "^i^ (7 4 7mg, 7. 

7 8mmo i) <D hji^^^^mm^ 9 ox:\cx 4m^m.wvfco Rit^i^^if^mm!? ■ 

c i s-4- [ yi^^^^^i^M ^1^:/=^ h V Jl^ 

(7 0 2mg, 5 9%) ^^IfCo 

(b) c i s-4- [ (2-T5/v^^a^dr>'/l/) T^/] ^:/XT5 K© 
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i^U c i s-4- [ i2-T^y'y^u^^iyju) T^/l ^:^y^=.h V 

5 (c) c i s-4- i T%yl -3-^x2uy< 

mMm4 5 (b) (D:)oW:\^m\^xRft^^:n^j:^\ nmoit^m^^^i^fto it 

fcLs c i s-4- [ ^VXT5 K^i^ 

10 ^H-NMR (DMSO-dg) 6;1. 31~1. 41(3H, m), 1. 5 
2~1. 62 (5H, m) , 2. 98 ( 1 H, b r d) , 5. 65 (1 H, d, 
J = 7. 9H2) , 6. 74 (IH, d, J = 8. BHz) , 7. 04 (IH, 
br) , 7. 66 (IH, dd, J = 2. 0, 8. 6Hz) , 7. 70 ( 1 H, 
b r) , 7. 8 0 (IH, d, J = 2. OHz) . 

15 13 8 

trans-4- [ (2 -T 5 ^ ^X^J' n^^v'yP) T^y] -3-:?'pd^>'X 

mz.m^xm.mmh^n^^^M(D^t^i^^^f^Lfco fcfcu. c i s-i, 2- 

20 i;?T5y v^i5'D^=^-f-^©ftt?l3{J:t r a n s-l, 2 - v^T ^ / i/:^' ^^=^1^ 

^H-NMR (DMSO-dg) 6 ; 1 . 19~1. 51(4H, m), 1.6 
4~1. 73 (2H, m), 1. 87~1. 90 (IH, m), 2. 06~2. 
09 (IH; m), 3. 27 (IH, br), 5. 62 (IH, d, J = 9. 9 
25 Hz) , 6. 92 (IH, d, J = 8. 8Hz) , 7. 11 (IH, br) , 7. 
70 (IH, dd, J = l. 8, 8. 6Hz) , 7. 82 (IH, d, J = 2. 
OHz), 8. 0 0 (b r , 2H) . 

MMm 1 3 9 

trans-4- { (3 -T5 / iX^J' P^^^v^yU) T$y} -3-;J^13D^>X 
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(a) trans-2- {Z-T%J'y^ n^^iz/U) - 1 H— f y-T >- 
3 (2H) -^^^^^(O^W. 

c i s-2- (3-t Kn df- ixi/^ u^^^yjV) - 1 H-^ > K— /V- 1 , 
5 3 (2H) (5 g, 2 0. 4mnio 1 ) (^x h7 t Ko77i^^?S(C0 

"ClCT h y^^/l'TS: > (5. 7mL, 40. Smmol) ^MXfc^. P^iJ'^ 
n y K (2. 4mL, 30. 6mmol) SrJn;t> l^tg."C2^Ffl^ 

10 ^i^as©N-^^/vfc°ci y i/^^S(cTv'{b-:^b y (4. og, ei. 

2mmol) ^Mtl, 9 O^a^lT 2 ^^^#Lfco Sf&?K^?&«7X. i;?:^!^^^^ 

^^«^$<D^^5'y-/^^?s^e:/^"yi^!^7A/'^^ (2. 5g) m^ximm-wm, 

15 TtJ:t4B^F0l»U/Co ^fS^^^-fey-r r ,t (Cj; 19 trans 

-2- (3-T5y iX:J'P-^=3f^v'/V) -IH— r y-f'>'K— /I'-l, 3 (2H) 

(b) t r a n s - t e r t -l^^^/V 3 -T5 y i^ri^ ^^^v'/^:^7/W^j>{ — 
20 trans-2- {Z-T % J -y'!^ n^^l/jV) - 1 H-^ y-T > F— /W- 1 , 

3 (2H) -^>iry(0'y^'^xx:^^ymmc.^^i^\.--:f^)^ k^- 9g. 4 0. 
8mmo 1) ^Mtl. -Bfeffi^. SM^«i«llLfc„ ^y^) n-^ V^fyy 

^ -\LXm% Lfc e-fe@#:Sr 4 0 %y ^/l^T 5 V- ^ y —)\^^Wl (10 0 
mL) tC^;0-L. 7 Oti^CT 2 ^Fsm^LfCo S^i^^^^/i-^iP 
25 ;t. *ftt|bfce#,@#:Sriliim. mmwm\.1t. mt^'y')i}^)^^^'^\'^ 
77^— (cr)|tMU t r a n s - t e r t-y^/V 3 -T ^ y n'^=ar^^ 
yv;&/w^y— h (2. Og, cis-2- ( 3 - 1 Kn =3piyv'^ - 
iH—f y-r>K-/V-l, 3 (2H) -C^:ty7i)^b5X^-e4 8%) l:#fCo 

(c) t r a n s - t e r t -y^^/V 3- [ (4-^/Tyy^:^>'l') 
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4-:^n^^^y^hy>'V (5 0 Omg, 2. 7 8mmol)^ hli^ (v^^ 
>'v'yy'>'T-fe b:/) v?/-?7v?^7i^ (0) (2 5. 4mg, 0. OSmmol) ^ 

(+) -2, 2' -ify^ (i^yai^^/VT^j^^w-y) -1, 1' -yf-i-y^)v (5 

5 1. 9mg, 0. OSmmol) ^ t r a n s - t e r t -l/'^^yV 3-T5:/ 
p^drv'/U;i7/W-<7<— h (6 5 5mg, 3. 0 6mmol)^ t e r t — >^ 
h^iz-^-MJ t>iN (3 74mg, 3. 89mmol) O h/V^.:^^^ 9 O'CiJl 

10 -^-^V^yy -{ — \Z.X^'^\.^ t r a n s - t e r t -T/g^yV 3 

- [ ^^^yV) r^y] ^y^xi^^=y}Vtj)V^<:^—Y (3 5 4mg, 

4 1 %) Sr#feo 

(d) t r a n s - t e r t 3- [ (2-:i^ n P-4-i^Ty' 

15 ||ji|fll4 5 (b) (Olomzm^XW-^^^'^fl^-^. M^'fk'^ife^'^^LfCo fc 
fcU t r a n s- t e r t-:/^yU 3 - [ (4 -i^Ty T 5 y ] 

(e) trans-4-{ ( 3 -T ^ / c^'^v'yV) 75 7} -S-iJ'n 

20 ^»J4l (b) ©;fe-)fe{cipC-C^i^;:?S:fT^^VN. Mi^il^-B-^^^-a-fifeLfCo fc 
:/S?U t r a n s- t e r t->^^/V 3 - [ ( 2 n n - 4 -'>T/ 73^ — 

^H-NMR (DMSO-dg) 5 ; 1. 32~1. 72 (lOH, m) , 3. 
04 (IH, m) , 3. 84 (1 H, m) , 5. 05 (1 H, d) , 6. 77 
25 (IH. d) , 7. 07 (IH, br) , 7. 68 (IH, d d) , 7. 72 
(IH, b r) , 7. 8 0 (1 H, d) . 
%W§\ 14 0 

4- [trans- ^^-T % J ^^^7 T$/] - 2 



wo 03/082808 PCT/JP03/03978 

123 

(a) tert-:?'^7V t r a n s - 4 - [ (4 - VT^ - 3 -77V:s}-n 731 

mmmios (a) (o:^m\^mcxRit^^n^j:\>\ mmoit^m^-^mi^tco 

(b) 4- [trans- {4-r ^ i^^ T^^^i^jU) T^^] -2-7yV;?J- 

m^m5 9 (d) 0^feCTi:T^^Sr=fTJ&;V\ *l®<^)'fl^'g-i^^Sr-g-^LfCo tc 
y^L. tert-:^^7V t r a n s-4- [ (4-->ry-3-7/V:^n7cn 

ill,^ : 1 6 6~1 6 T^C 

mmm 141 

4- [trans- (4 ~T 5 / i^rJ' n^'^i^/V) T$y] -5-i^np-2- 
15 (a) tert-T'^/V t r a n s - 4 - [ ( 2 - a n - 4 - v'T / - 5 — 

iijs«ni4 5 (b) (Z);^fejc!ic-csj^;^sr^?*v>, mm<oit^m^^^i.fco fc 

y^iU. HJfe^fill 4 0 (a) T-#fct e r t t r a n s-4- [ (4- 
20 fflV^yto 

(b) 4- [trans- {4-T ^ / 'y^ t2^^i^;i') -S-iJ'nn 
-2-7/w:*-n^yXT^ K<^'&^ 

fcL. tert-7'5^7W t r a n s - 4 - [ ( 2 -iJ' n p - 4 - v^T/ - 5 - 

M : 1 6 0~1 6 2^; 
Ilii^Sj 14 2 

4- [ (i-^yv^/nf^y>^^-4— r/v) r^y] -2-^ h^^y-s-^ 
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(a) 2- (5-/ h^iy-2-/^;l^-4-=-Vuy=^:^/i') -IH—^y^ 
^K-/V-l, 3 (2H) -i:^:ty<D^^ 

5-p« ^>'W-4-::^ hi3 73::^/VT$>' (3. Og, 16. 5 

mmol) (Omn (3 0mL) ^mi^M7k7 ^ Jl-Wt (2. 7g, 18. 1 

5 mm o 1) ^» L 1 1 O'CiZX 3 S^fXW Lfco M^'^^^^^U&T^^ 

tiZ^^2- (5-p« ^=¥'>-2-p<^7^-4-=^^7:^l=>'^) -IH-^TV 
-rV'K-v'V-l, 3 (2H) (4. 2g, 8 2%) Sr^-fe^^^l^^r LT 

10 #fc„ 

(b) 2- (4-T5/-5-^ h=3ev^-2-p<5^/V7ai-/V) -IH — f y-f 

3 (2H) -il^^i-yO^fSc. 

2- (5-p< h=3ri/-2-p<^yl'-4-::^ - 1 H— T V-Y >- 

15 3 (2H) -•i^:^>^MiCffiV^fCo 

(c) 4- (1, 3-i^:^=3ry-l, 3 -i^t Kp - 2 H->f y-T K^/V- 2 

2- (4-r?y-5-^ h^V-2-;;«^/V7a:n/V) -IH-^y-fVK 
3 (2H) ->?:^i^ (2 8 0ing, 1. Ommol) K^^M (0. 
20 4mL) *5j;t/7K (5mL) S:»U 7K?&T. ffi«-:^by!^A (1. 2 
mmol, 8 3mg) (DTkmB (2mL) <SrrSTL 1 O^^rB^lt^^l-^ ^ (c: i 9 
i^Ti/=^l>i^:^^^lli^Lfc<. i;/TWk:*y!>^ (3 2 5mg, 5. 0 
mmo 1) :j3j;T>VTWk^— in (3 6 0mg, 4. Ommo 1) Oyk^W (5 
mL) {C«Lfcv?Ty:^'j7A:^^T^^^ja{e:T?iTL/c=^. 5 0 "CCHT 2 ^f^^ 

tm (2 0) . ^^^iSfp^titTKr-gfe^ufco M-vi5^^-e^!>iN-e^it^. ^ 

^=iLf-jU=2: 1) iCXmU-t^^t\^^'Os 4- (1, 3->?;r=^ry- 1 , 3 
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:^>^^ h y (1 1 2 m g , 3 8%) ^mn-^BMt LT#fCo 

(d) 4-T^y-2-/ hdriy-5-^^/V^>i/=hyyK^-^^ 

4- (1, 3-:^:r^y-l, 3 -i^t Kn- 2 H-^ V-T :/ 2 — f 
)V) -2-p« h^->- 5-;?<^/V-^>'y— MJ/l^ (1 0 Omg, 0. 3 4 
5 mmo 1) (D^^ (1 OmL) ^^^{JlX b 7 t Kn^^i^ (SmL) jSj; 

■0^3 5%t K^v^^-tK^?^ (15 5mL, 1. 7mmol) ^^;!JP U ^jaiCT 

Sr»lLI^^:3i5^yw-eaii|U;fc# (3 0) . %aS^^fD:t*fcK-C«fe?^bfc„ lilt 

4-T^y-2-^ h=¥i^-5-^^/V^:y)/-hyy> (4 0mg, 73%) ^ 

(e) 4-:/n^-2-;;« h=aE^iX- 5 /V©-^^ 
4-T5:y-2-p« b=3fv'-5-p<^/V^i^y=M;>'V (4 Omg, 0. 2 5 

15 mmo 1) (::4 8%HB r;!lc (1 4 0 M L, 1. 2 mmo 1 ) jo J;t>*7jc ( 1 

mL) ^^:&qU 7K?^T^ M5g^-t-hy (2 Omg, 0. 3 0mmol)(Z) 

Tk^fs (0. SmL) ■^m'T\^\Qij^mm-t^^}i\^^'oi>r-j~^h.wmL 

?r^»lLfc„ (1 7 7mg, 1. 2mmo 1) ^48%HB rTk (5 

mL) \zm%\^. m\^ft.'yT-j=-^j>mm.^'m^\cxm~f\^f^^. so'cic 

JS^^ mk^WB.^^\^s #bnyta^tSr5 0%^^:n^/vaz— r/^-^dei^>{^: 

(3 5mg, 6 3%) ^^^^nh\.Xm^. 
25 (f) 4- [ (l-^i^v'yUf-^y >^^-4— r/V) T^y] -2-yhdrV- 
5 - y i/- h y >'KD-g'^ 

HJS^JIOS (a) <^^j£{cliCT^;&Sr=fTV\ JIMO-fk-^ti^-g-fifebirco 
fcU 4-:/p^-2-y ^drv'-5-y^y^^yy=^y/^^^j!l}^^c^v^fCo 
(g) 4- [ (l-'<yv?yV't°-<y v?:/-4— f/V) T^y] -2-y h^ix- 
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U 4- [ (i-^>'v^>'Vfc''^y>?v-4— fyv) r%n -2-^ 

5 ill!,^ : 1 5 3~1 5 et: 

^H-NMR (CDCI3) 5;1. 50-1. 70 (2H, m), 2. 00 
-2. 14 (5H, m) , 2. 22 (2H, m) , 2. 7 8-2. 9 5 (2H, 
m), 3. 40 (IH, m), 3. 55 (2H, s), 3. 82 (IH, d, J 
= 7. 5Hz) , 3. 92 (3H, s) , 5. 53 (IH, br s) , 6. 1 
10 1 (IH, s), 7. 25-7. 40 (5H, m), 7. 57 (IH, br 
s) , 7. 8 7 (IH, s) . 
14 3 

Ji^TiJl 4 lT'#;fc4- [ (1 ^^v?yHf-<y v?>'-4->l'/l') T^y] -2- 

M^: 1 9 4~1 9 6^: 

^H-NMR (DMSO-dg) 6 ; 1. 35 (2H, m) , 1. 76-1. 
20 90 (2H, m), 2. 50-2. 70 (2H, m), 2. 85-3. 00 (2 
H, m), 2. 30-3. 50 (IH, m), 3. 84 (3H, s), 4. 91 
(IH, d, J = 7. 9Hz) , 6. 16 ( 1 H, s) , 7. 02 ( 1 H, br 
s), 7. 33 (IH, br s), 7. 52 (IH, s). 
||»J 14 4 

25 5-:^'nn-2-p< h^v'-4- (tf^y i^:^- 4 — <yV;t-:^ri/) '<:/XT^ K 

(a) 5-;{^Pi3-4-tKi3 ^^y- 2 - p< h =^ v'^m^®?^* ^/KZ^-g-^ 
4-T^ y- 5-^:^13 0- 2 h^v'^S#i? (1. Og, 5. 0 
mmo 1) {e:4 8%HBF47K (1. 6mL, 12. 4mm o 1 ) *5 J;tJ«7K ( 5 
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mL) ^mMU fKlf^r. mmmi-hV^J^ i3 4 5mg, 5. 5mmol)<D 

7mi^ (3mL) ^mTi.206^mmwvtco mniLtcB^n:m<^^miir?>^ 
m (5 0mL) occfcTi^^^i^Lfeo ^m^xi&mm.^. 

(2 0mL) icMM^. ykf^rmh^:i-=^y^^ (ImL) <SrMT 

v^^S#^P«9"/^ (5 1 8mg, 4 8%) ^Bt=ii'fe^&*^ U-C#fc„ 
(b) 5-i5'nn-2-^ (If^^U i^i^- 4 ^:^X 

5-^nn-4-t Kadfi/-2-^ h=¥'>'^>g.#^;?<^/V (2 2 0mg, 1. 
15 Olmmol) }cl h ( 2 0 m L) , \ - X & x X —Zf Y^'ytl )\^-^=^J\^- 
4-t Fn^v^tf^y v^i^ (4 0 9mg, 2. 0 3 mm o 1 ) *3j:t>'iyT/ ^ ^ 
h y— n— (4 9 Omg, 2. OSmmol) Sr^PL. 

ttWLfcm (2111) . «ji^tSfP:t:^-t??!fe#bfCo M-^i5^^^v^!>AT'^i^ 

tert-:/5^/V 4- [2-^I3P-5-p< h^iX-4- 
(7« h^v';)(7/l/3l?::^7V) ^ai/^v'] If^y v^i^-l-:&/P;j?dri/I^— h (5 1 
Omg) LT#yho n iJ' (1 5mL) Wmz. 

W&.\z.xy^)y)\^irxiW^ (1 OmL) ^^;!JPL. IBfr^lW^. mM^-^l^ 
25 JET@^-rS;ii:{3:<i:«?m5-i^np-2-^ hdr^>'-4- (tf^yi^:^-4- 

;2|5:D"pSrN, N-S^'ptf^/VTJ^/VAT? K (lOmL) \zm^\.. JJ^/VAT$ K (2 
0 0m L, 5. Ommo 1) *3j;tJ^2 5%:^hy ^^i^;^ h^v^K-T^iJ^y-zV^ 
?^(950mL, 6. Ommol) 8 0*C(;iT 3 B#r^^#L/Co 
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:2|s:HfC?l^i-^^T>'^=!^-t« (2 0g) ^mni.. 1 7 0~ 1 8 O'CICT 6 ^PhI 

-4- [ (l-xl^y^57^lf^y i^v-4-^7V) -2->h^'>^>X 
5 K (1 1 2mg) ^^^?ftt^i^i!LT#;fco M (1 1 Omg. 0. 3 5 

mmo 1) (D/^y~^^ (1 OmL) ^?^}^7k?^T*S^l^^:^-7^ (1 3 0 /x L, 
1. 7 6 mmo 1) ^?gTU 6 0'C^X^mm2mmmW\^tCo Ri^^^jSfSr^ 

/V: 2 8%TV^=T7K=9 0 : 1 0 : 0. 5) ICX'^m't^^iti^j:*) 5 
10 -^an-2-^ h:3riy-4- (H'^]) iP:^- 4 -4 ^y:XT^ K 

(2 6mg, 2 6%) Srefe*&5|ct LT#fCo 

^H-NMR (DMSO-de) 6 ; 1- 4 5-1. 6 5 (2H, m) , 1. 
78-2. 00 (2H, m), 2. 55-2. 68 (2H, m), 2. 90-3. 
00 (2H, m), 3. 92 (3H, s), 4. 74 (IH, m), 6. 85 
15 (IH, s), 7. 45-7. 60 (2H, brm), 7. 82 (IH, s). 
14 5 

5_^pp_2-7/V;^-a-4- (f ^ y 4 -^f/VT ^ 7 ) ^i^XT 5 K 

(a) t e r t -T'^yV 4- { [4- (T 5 / :*^>'V>3?=;^) -2-iJ'Dn-5 

rt-:/^/V 4- { [4- (T 5 y ^yv^j?::^;^) - 2 -i^ n n - 3 -7>'P;*-n 

^yT'u/NV— 7V (2 OmL) ic|liiM6 5 (c) xmhin±text-Zf^ 
,V 4- { [4- /*>'l'#'-7^) -3-7/^;t-n:7ac:=^y^] T 5: / } 

25 y v':/- 1 -;i&/V>J?^^^^*- h (2 9 0mg, 0. 8 6 mm o 1 ) :fc<tT>*N-iJ' 
pn;^^->W 5 (1 1 5mg, 0. 8 6mmol) Sr^iPb6 OlCJCTl^ 

#e>tl/ca?g^B^i^^^7^^-xMc-C»i- 5C<b(Cj;i9 t e r t-^^ 
)\, 4- { [4- {r % J }\,i^=.,v) -2-;^ an-5-7/U;^o73i=./V] 
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T^y} t'^y v^y- 1 -;*y^3!J<^v/»^— b (10 2mg, 3 2%) iSXXJ^t e 
r t-zff-Ji^ 4- { [4- (T^ y:i&/v*^=yv) - 2 n p- 3 

T^/} tf^y^^^-l-*7VJK=ar'>W«-h (5 5mg, 17%) 

5 (b) 5-^un-2-7Mu-4- (l^^yi^y-4 — T/PT^y) ^:^x 

^jfe«?!i4 5 (c) (D:^Wi\^m\:'X^^^n\i\ mmcDit-^m^^^Lfco ±id 

U> tert-^^yV 4- { [4- (T $ 7 :i57>'VJJ?=^>'V) -2-tJ'm3-5- 

10 ^H-NMR (DMSO-dg) 5 ; 1. 3 0-1. 4 5 (2H, m) , 1. 
7 2-1. 8 5 (2H, m) , 2. 50-2. 6 0 (2H, m) , 2. 85-2. 
95 (2H, m), 3. 30-3. 50 (IH, m), 5. 55 (IH, d, J 
= 7. 9Hz) , 6. 63 (IH, d, J = 14. 2Hz) , 7. 22 ( 1 H, 
brs), 7. 37 (IH, brs), 7. 61 (IH, d, J = 7. 9Hz). 

15 14 6 

3-^np-2-7/V;i-n-4- (f^y i^'^- 4 — fyVT $ y ) ^:/XT^ K 
^mm4 5 (c) (^^i*tci!pCTSJf5:Srm\ *IM<^'fb-^'l&^'^^L^o itie: 

^»J14 5 (a) -C'#fct e r t-:/^/V 4- { [4- (T 5 / :^7/l-x}? 

^H-NMR (DMSO-de) 5 \ 1- 3 2-1. 5 0 (2H, m) , 1. 
74-1. 88 (2H, m), 2. 50-2. 62 (2H, m), 2. 90-3. 
00 (2H, m), 3. 35-3. 55 (IH, m), 5. 58 (IH, d, J 
25 =8. 2H2) , 6. 66 (IH, d, J = 8. 6Hz), 7. 25-7. 40 
(2H, brm) , 7. 51 (IH, t, J = 8. 8Hz) . 

■mm 14 7 

4_ [ (1 -^^/v^yvk'^y i;y-4->i';u) T$y] -2, 6-v'7yv;rn^ 
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(a) 4- [ (l-^yv^yVtr^y v'i^-4-'l'/^) T^y] -2, ^-^Jyjv 

2, 4, 6- MJ7>'V^i3'<^^)/- h y>'^ (1. Og, 6. 37mmol)<7) 
N, N-v^^^/V^/W-i^T? K (5mL) P (2. 6 3 g, 1 

5 9. Immo 1) <lr»U ^^&{-T^#b^jJ*5^,4-T$/-l — 

^iJv?:/(l. SSmL, 6. 37mmol) ^jt-^d4c:?iTb. ^bi-l^PB^ 

(2 0) . >r«M^^?B^fe^-ei5fe#bfco Tmi-^^^^'y^J^-^^'s^^ ^ 
j^^lrJ^M^U #P>n:fc^S^^5^y:^'>*>'i'i5'i3-^bi5^77^- (2 0-5 0% 
10 lc-Ci»iSi-s::^lc<i:t)^ 4- [ (i --<i^v^/vt'-^y 

i?y-4-'<yV) r^y] -2, 6-v^7/V:^P^vy^ h!;>'W (5 0 5mg, 
2 4%) Sr#yto (tl^^JK^) 

(b) 4- [ (1 -^i^i^/VVf^y i^i^-4-^7V) T$y] -2, e-i^^/V 

15 ^»J4l (b) (D;^^WCTSJ^:<^m\ ^MO-fb-^ife^Sr^fifeb/Co /cfc 
4- [ (1 -^^^v'/Vlf^y i^^-4— f/V) -2, 6->^77V;^- 

Y y>'^S^J!l»ffiv^fco 
il!;^ : 2 0 1~2 0 3'C 

^H-NMR (DMSO-dg) 5 ; 1- 2 5-1. 4 5 (2H, m) , 1 . 7 
20 5- 1. 9 5 (2H, m) , 2. 00-2. 15 (2H, m) , 2. 68-2. 
80 (2H, m), 3. 16-3. 30 (IH, m), 3. 45 (2H, s), 
6. 20 (2H, d, J = ll. 7Hz) , 6. 38 (IH, d, J = 7. 9H 
z), 7. 20-7. 35 (5H, m), 7. 40 (IH, brs), 7. 60 
(IH, s) . 
25 ^WJ14 8 

2, 6-v?7/u:rp-4- (f-<y v?>'-4— r/i^r^y) -«^:^XT5 Kro-^fife 

ife'0lJ14 7 (b) •r-#fc4- [ {\--<V^y)V\f^^)i>-y-A—{)V) rXJ'\ 
-2, 6-i^7>'l/:rP^:^X7 5 K^®i^{J:ffiV^fCo 
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: 1 6 6-1 6 S'C 

^H-NMR (DMSO-dg) 5 ; 1- 10-1. 30 (2H, m) , 1 . 7 

0- 1. 90 (2H, m) , 2. 51-2. 60 (2H, m) , 2. 85-3. 
00 (2H, m) , 3. 16-3. 40 (IH, m) , 6. 20 (2H, d, J 

5 =11. 7Hz) , 6. 38 (IH, d, J = 8. OHz) , 7. 40 (IH, 
brs),7.59(lH, s). 

mmm 149 

2-7;V;^-n-4- { [trans-4- (-< y f /PT 5 / ) Z^^n^^-y 

10 ^»J1 4 0-T?#btlfc4- [trans - (4-T ^ / i^i^ ^^^i^Jl-) T 
5 /] -2-7/V:tP^:/XT5 K (1 8 Omg, 0. 7 1 6mmo 1 ) Op^i? 
/-Jl^ (8ml) ^mii^T±h>' (0. 0 5 2inl, 0. 71 6mnio 1 ) ^ 
^(0. 12 2ml, 2. 1 4mixLO I) . '^T^T^Mit^^^^i-h]) t7J^ i5 
4mg, 0. 8 5 9mol) om^mWhito ^^T±Vl^ (0. 

15 0 5 2ml, 0. 7 16mmo.l) . / 7i<.^it^^^i- h }) ^ (45mg, 

0. 7i6mo 1) t:M^fco ^jt^m^miMmykKm^^tm. mm^^^i^x^m 

20 Yifyy (i^nP/iN7VA/7«^y— 7U/Ti^^^T7K= 1 0 0/1 0/ 

1- t?^ttl) (CJ;l9^tiSU 2-7/V:^-t3-4- { [trans-4- (-T yT'n 
fcWT^y) iX^n^^;>'/V] T^J) ^^-XT^K (160mg, 76%) ^ 

ife-^ : 1 7 4~1 7 6^ 
25 ^J|^J15 0 

2- 77V:d-i3-4- [ (4-- hn73i=/V) T^y] -<:«^XT5 K©-^fife 
(a) 2-7>'V::tn-4- [ {A-:^Ytiy :xi=.M 757] ^VV'-MJ^'KTJ 

|I»J10 5 (a) 0:^35fele:lpC-CS/^?<Srfi^V\ ^M^^k-^iJ^JSr-^fifebfCo fc 
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yl/;tn-<:/>^=: t r a n s ^ t e r t 4-T5: 

(b) 2-7/V:^u-4- [ (4-=:hn73:^/U) ^i^XT5 KO-g- 

5 ^ 

2-77^:^13-4- [ (4-:^ hP:7^^yV) T^y] hlJ/V (2 9 

8mg, 1. 16mmol), 1 N-TkWt^t-t h V ^ (3 . 5mL), 

(2 0niL) ©^-g-^^^ 9 O'CTfS. 5l^^m^*^Lfco ^li^&fi*U 
lN-7km^^^":^^y OOmD ^M'kJSm^^^^ (3 0mL) T'3 

:*<5^/V;&^i^i5^ci'^ hiJ^7:7^— (--^=¥f-://i^^j:^yV= 3 : 2~1 : 2T*^ 
W) JCilJMj^U 2-77^:^13-4- [ (4-- h 13 7:11 ^/V) T^y] 
XT5Ktr4 5. 8mg m^^W, 0. 16 6mmol, 14%)#:rCo 
IR (neat) :1585, 1304, 1265, 1111, 829c 

15 umm 15 1 

2-7/V:^p-4- [trans - Y^^i^'yi^ n^^l^jV) T^/] 

(a) 2-771^:^0-4- [trans- Y^^i/'^^ n^^^y;V) T 

20 2, 4-v^7/V;a-p^>'y^ h (4 1 7mg, 3. OOmmol), tr 
a n s-4-T5y V^n^^f-/— 7> (3 8 Omg, 3. 30mmol), tf 

(8mL) (DM-a-ifefej^srs otr-s^r^a^^^bfco ^iK^®*u tk (30 

mL) Sr*P^M:^^/V (3 0mL) "C 3 mttttJ LlTco ^aSM^-^i/^^i^l^^ 

25 ^1?-:^/@^^3;5=-/V=2 : 1~1 : 2T^tti) l^l J: !9*S®ib. 2-77V:tP-4 
- [trans - (4-t Kn drC^-^^ u^^'yjV) TKJl h y 

8 4. 3mg 0. 3 6 0mmol, 1 2%) 

(b) 2-7>'^;^D-4- [trans - (4 - t Kn ^^v'v'^ 0^=^^//^) T 
% J ] ^^XT 5 K 
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2 -7/^;^-n-4 - [trans - (4 - t Kn ^^i^-J/^ p^^v'/V) T5 
y] ^yy=. MJ/l/ (105mg, 0. 44 Smino 1 ) , TK^^bU ^iJ^A (3 
2. 2mg, 1. 34mmol) , ^^'y-/^(2. 5inL) (Dm^m^MmTf 
3 0%-ii^'fb7K^7K (0. 3 0mL) . tK (0. 5 0mL) ^JflStJlMTU ^ 
5 ?aT4 ^PbWW^ bfco 1 0 %-^:tmMi- h V ^ M^yk^^U\i±XR!t^^±isb. 

^it^^*Lfco nm^iN-Ti^miti- V y ij^-^^tk^i^ (2 omD ^-mx., m 

( 2 0 m L) f 2 Ulttm blfco ^^^S =Sr W"^ i/;!^ iJ? A 

^y-7V=3 0 : IX-mm) KX^^mU 2-77V;^-n-4- [trans- 
10 (4-t Kn^^v^i/^c^^^^^^l^) ^>Xr5: K^7 7. 8mg (fife 

ia#:, 0 . 3 0 8 mm o 1 , 6 2%) #/Co 

IR(neat) :3 3 2 1, 1 6 0 1, 1 36 1, 1 09 8, 8 2 9, 7 7 1 
c m 

mmm 152 

15 4- (1 -Tif tfv'iJ'D [2. 2. 2] h-S-'fyVT^ y) -2-:7/V;^ 

-T5y-<:/XT5 Kt-f^tPo-C^li^3j6 5 (b) T'#fc4-T$/-2-77l' 

20 i^' y i/:/-3-:^i/^>^V^fCo 

IR(neat) :3 1 6 6, 1 6 04, 1 3 8 1, 1 09 5, 8 1 8 cm~^ 

mmm 1 5 3 

4- [ (c i s-4-7^yiy^ti^'^i^M T^/l -2-7;l':rn^>'XT 

25 (a) c i s - t e r t 4 - [ (4 - ^/T/ - 3 7 = 

|I»J10 5 (a) ©^fe(CiiC-CSf&Srm\ mffl^^b'g'i^^'^^LfCo fc 
^£L. 4->^^n^-2-y b:3riy-<:x/:^hU7WCft^oT4-:/D^-2-7 
Mo^-y^:^ h])/^^m^\^. *;fctrans-tert 4 -T 5 
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/i/^ti^^Uj]yjUjW<pi—hKi-^t><3Xc i s — t e r t -'l/'^J^ 4— 
(b) 4- [ (ci s-4-T^yi^ii^^^^i^M T5y] -2-7/^:^0^ 

U c i s- t e r t->^5^/V 4- C (4-i/T/-3-7/V:tn:7 3.:^/V) 
IR(neat) :2 9 3 1, 1 6 2 0, 1 3 7 7, 1 0 9 1, 8 2 5 cin"^ 

mmm 154 

10 4- [ (c i s-4-T5/i/i5^o^=^v^^^) T^y] - 5 --^ nn- 2-y ;V 

(a) c i s - t e r t-:/^>'W 4- C ( 2 n a - 4 -^^T^ - 5 -:7/^ 
*ifef!l4 5 (b) (D:3^^}c?pDTSJ^^$r^fv\ ^<o^\:^m^'k^vlto 1t1t 

15 U 5 3 (a) r'#fcc i s-t e r t -l/f^yV 4- [ (4-^/T/ 

(b) 4- [ (c i s-4-T5yi^^c^dE^iy/V) T^y] -5-^ dp- 2 

20 U c i s- t e r t-:/^yV 4 - [ ( 2 -i^ p p - 4 -i/T/ - 5 - 

IR(neat) : 2 9 1 6, 1 6 1 2, 1 3 6 9, 1 1 1 1, 9 2 2 cm~^ 

15 5 

3_^ci.p_4_ (tfp y i;':/- 3— T/VT^/) ^^XT5 K©^^ 
25 (a) tert-l/^yV 3 - 1 Kn drv^fp U C^:/- 1 ^i/U- h 

3_tfo y /V (5 g, 5 7. 4inm o 1 ) <Dv?:i^ p p V^l^ ( 5 0 
mL) iCj^mv^t e r t (1 3. 8g, 6 3. 1 mmo 1 ) p p 
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^'7-7^-\^X^mL. teTt--:f^JV 3-t Kn:3j^i/fi3y -;«7 
jv:^^iyl^—h (9. 2 3g, 8 6%) tr#fCo 

5 tert-y^^^V 3-fc Kndf^i/lfa y v?:^-l-:3&/^2i?=3E^i/l^— h (5 0 
Omg, 2. 67mmol) (D-rf^fc 37 7^^1^ (2 OmL) h y 
;VT5i^(0. 7 5mL, 5. 3 4 mm o 1 ) ^ P< p 7^ K 
(0. SlmL, 4. OOmmol) ^OX^KXMk.^ mUXl. SNPffi^^U 

10 ^y^J>^-cnmLfCo ^S^M?rN-p<5=-/l't°ny (2 OmL) iZl^^^^i:. 

0''C^C-CTi^'^b■:^^ y IJ^A (520. Smg, S. Olmmol) ^^ID;ts 8 0 

^;?ai^>'^3i--ryv-^2|iIt4WL^(^-feil7Kam-^;{^^i^!j7A-e^Mb;fe^ 

15 ±(DT^^Vi^(D?i^ (5 OmL) K^mW^m^Ti^X^^y 

m (2 5 Omg) SrAn^fc^. 7Km#ffl^T(J:-C S^F^m^U/Co ^?^^-fe7 

-CiltMb. tert-:/^/^ 3-T^y tft3yi^:/-l-;^;>^^7Jfdr^/V'-h 
( 3 6 5 . 6 m g , 7 3%) ^#fCo 
20 (c) tert-y^^/V 3 - [ (4 -VT/ 7:t-yV) T 5: y ] f n y 
- 1 -;t7/V7j?^i/l/- h©-^^ 

4-:/a^>^:/j/= h y/V (3 3 Omg, 1. 8 3mmo 1) ^ 
>'i^y >'T-fe h V) A ( 1 6 . Smg, 0. 0 3mmol), 

(+) -2, 2'-lf;^ y) -l, l'-\firy=f-;V (34. 

25 2mg, 0. 08mmol) . t e r t h =¥v'-M- y (246. 6mg, 
2. 5 7mmo 1) (e:t e r t-y^^yu 3 -T 5 y If n y ^^V- 1 -:;{;yl/xKdE^ 
v/V— h (3 6 Omg, 2. Olmmol) © (5mL) SriP^. 

8 0 "0^^1X4 ^TO^bfeo 2-7'D/-«y-/V^*Px.Ty 
/■?/V7'i!fcr#-r-5;ii:{Cj:<9 t e r t-'ff-J\^ 3- [ (4 -v^T/ 7^=/^) T 
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5/] f nyi^V-l-J^^'l'J^f^^v/^-h (2 7 4. 4mg, 5 2%) ^#/Co 

(d) tert-:7'f"yv 3- [ (2-i:^nn-4-i>'Ty73i-/V) 

mmm4 5 (b) (D:fe-felc:2pCT^trm\ ^®©<b'g'ifei;Sr'g'fifeL;fc„ fcfc' 
5 L. tert-^^^/V 3 - [ (4-'>Ty ^^i^yV) fn U v^i^- 1 

(e) 3-;{'Dn-4- (f p y i^i^- 3 — T/^T^ ^ ) -O'XT? KO-g-J^ 
mmm4l (b) o^ife(J:fpC-C^=lr=fTV\ ^JBo^li'g'ti^-a'fifeLfeo i^:^ 

L. tert-:/^/V 3- [ (2-^a n-4-i<^T/73i:^/V) T$/] If 

10 n y i/^^- 1 -i7/U/j?^e/w— ^^i^i|s|•^e:ffi^/^fco 

^H-NMR (DMSO-dg) 6 ; 1. 58 (1 H, m) , 2. 05 (1 H, 
m) , 2. 7 1 (2H, m) , 2. 9 0 (1 H, m) , 2. 9 7 (2H, m) , 
3. 92 (IH, m), 5. 45 (IH, d, J = 6. 78Hz), 6. 74 
(IH, d, J = 8. 80Hz) , 7. 08 (IH, br) , 7. 68 ( 1 H, 
15 dd, J = 2. 01, 8. 06Hz), 7. 73 (IH, br), 7. 79 (1 
H, d, J = 2. 0 IHz) . 

mmm 1 5 e 

4- (T-€/>':/-3-^>'VT5y) -S-tJ'nn^O'XT^ KO-^^ 

(a) tert-^5^yV 3 -T 5: / T"^/-?:/- 1 -:*yV^=¥v' h (7)-^-^ 
20 ^»J15 5 (b) ©^fe(CpC-C^J$;-lrm\ Jlfflro^k-a-^Sr-a-fifeLfCo tc 

tert-:/^/V 3-1: Kci=3r^xT-^/-?>— 1 -;«7y^;K=3s^->^>- h^ig 

(b) t e r t-:/^yv 3- [ u-iyryz^^z^M r^yl r-fev-?:/- 

25 mmmi5 5 (c) ©^fet;:3pCTS;S^^^TV\ mfflO^b'^i^^'^fifebfCo 
fc'L. t e r t 3-T5 y T-^>'^*i^- 1 

(c) tert-^^yv 3- [ (2-i5^np-4-v'Ty7:c::^yV) 
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t e r t-:/^/!' 3- [ ^^^^/W 7^/] T■feV^°>^- 1 - 

(d) 4- (T-^/^°:^-3-'r>'^T5y) -3-^nu^:^:KT^ h'(D^0. 
5 ll»J4 1 (b) (D^?fe(e:SiCTSJiS?lr=fTV\ mmo^^t-^^^^^Vto fcfc 
L. tert-^^^/l^ 3- [ (2-^nn-4-v'Ty73^-/V) T^y] T 

^H-NMR (DMSO-dfi) 6 ; 1. 52 (IH, m) , 1. 64-1. 8 
7 (5H, m) , 2. 8 8-3. 05 (4H, m) , 3. 89 (IH, br) , 
10 5. 67 (IH, d, J = 8. 80Hz), 6. 81 (IH, d, J = 8. 62 
Hz) . 7. 10 (IH, br) , 7. 70 (IH, d, J = 8. 62Hz) , 
7. 76 (IH, br) , 7. 82 (IH, d, J = l. 29Hz) . 

mMm 15 7 

3_^nn-5-7/V^a-4- (If^^JJ i^V-4 — ^/VT? /) ^i^XT? K 

15 (D^^ 

(a) tert-:/^/l^ 4-{ [4- (T ^ ^ 

U ^iS^J6 8 (d) -e#^tLfct e r t-:/^/U 4- { [4- (T5y;^7/V 

(b) 3-'!7nu-b-7jVirxi-4- (tf^U v'i^-4-^/l'T$ /) ^> 

XT 5 Y(D^m 

tert-y^/V 4- { [4- ^ J ;Vi;^=-M -2-i^ni3-6-:7 

(2 5mL) ^lr;!JD;t. -Bfe^i^Ufc, ^^m^Wm'^') n-^ V^y 

y^-\ZXnU\^s 3-:i^oc-5-7/V:^n-4- (f i^y- 4 — f /VT 
$ /) ^:yXr ^ K (5 0 5. 5mg. 4 -T5 7 - 3 -7yU:tn-<>'XT^ K 
^=^^3 4%) >Sr#fCo 
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^H-NMR (DMSO-dg) 6:1. 36 (2H, m) , 1. 80 (2H, 

m) , 2. 9 4 (2H, m) , 3. 5 9 (IH, m) , 4. 7 7 (IH, d d, 

J = l. 84, 8. 9 9Hz) , 7. 33 (1 H, br) , 7. 58 (1 H, d 
d, J = 2. 0 2, 1 4. 0 2Hz) , 7. 72 (d, 1 H, J = 2. 02H 
5 z) , 7. 8 8 (IH, b r) . 

mMm 15 8 

4- [ (t r a n s - 4 -7 $ / ^XrJ' P^^iX/V) T^^l -5-7yV:*-n-2 

(a) tert-:/^7V ( t r a n s - 4 - [ (4 -i^T/ - 2 , 5-v^:7/V 
2, 4, 5-h])'7/l^:tti^l^y^h])/^ (.1. Og, 6. 3 7inmol)CO 

i;^^'?-/v*:>'VAr5 K (2 0mL) (2, esg, 19. 1 

mmo 1 ) ^maU 7X?^T^#UJ^dJdSb t rans-tert -^^^/l' 4- 
T5: / b (l. 5 0g, 7. Ommol) (Di>?i'^/l' 

15 /}^^vi=sT5 K (1 OmL) W^it^;O^MTLMi::#?a^$ bfc 3B#P^Ji# 

(2 0) . *:^S^^fntt^t?J5fe*%L;fc„ «iEm-7i5^^i^!i'i»-e^^Sm. ^^^Ir 

tert-y^^^l^ (t r a n s-4- [ (4->'Ty-2, 5->^7/U:^i3 7 
20 :n:=:yv) T$y] iXiS^ n^:3riX/V) :^JW</-h (1. Ig, 5 0%) ^fi-fel^ 

(b) 4- [ (t r a n s - 4 -T 5 / n^df ^y/i/) T%/1 - 
n - 2 - 7< h ;arv'^>')/^ h y /VCO-g-^ 

tert— ( t r a n s — 4- [ (4-v'T7- 2, 5— 5/7/V::tc2 
25 731-yV) T5:y] ^/tJ'a^^v^yV) JJ&ZW^^— h (3 5 1mg, 1. 0 
mmol) (D'Ji^nxi:^^^ (5mL) {c^?frT M) 7/v;rn@^^ (5mL) 

a77>' (5mL) *5J;t>*-t-M; 'J'i^P^ h K(^^ 7 -/V^?^ (5 7 4 m L, 
1 0 mm o' 1 ) U 1 2 ^F^^DfiM byte ^^{Cia?P^:i:7KSr^*D Lf^ 
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{2lT)HliSl1"'5wtfJ:J; 4- [ (t r a n s -4-7'?y v^^n^drv^/W) T 
-5-7J\^:tv-2-:^V^->^y:/=^hV^l^ {18 7mg, 71%) ^ 

(c) 4- [ (trans-4-T5/i/i^ n^df^v^/V) T ^ ^ ] - 5 - :77V;r 

mmm 4 1 (b) o:3^ifejj:2pc-cK;&srm\ ^Mo^k-^^i^-g-^Lfco tcie 

U 4- [ (t r a n s - 4 -T ^ / i^i^ o^'^E^iX^'l') T^^] -5-7/V:tn 

^H-NMR (DMSO- dg) 5;1. 10-1. 40 (4H, m), 1. 7 
0-2. 00 (6H, m), 2. 53 (IH, m), 3. 33 (IH, m), 3. 
86 (3H, s) , 5. 72 ( 1 H, m) , 6. 30 ( 1 H, d, J = 7. 3H 
z) , 7. 24 (IH, br s) , 7. 35-7. 50 (2H, m) . 

15 mmm 159 



4- [ (trans-4-T5;y "Sy^ n^^>://V) :^df^v'] -5-i5^cin-2- 

(a) 4- ( C4-(l, 3-i?;r=3^y-l. 3-v?!:: Kn-2H— rV-OK- 
/V- 2 — r ^V')>'i^ u^^-y;V] :t^^y) - 2 -7/V:tn^y h ]} /l^(D^}^ 
20 2-:7/l';^D-4-t Kadfv'-<>'y'=^ h (4. Og, 29mmol) (D 
X h7t Kcr77V (1 5 OmL) c i s -2- (4-t h'^^->iy^ 

u-^^-y/V) -1 H-^y-Ti^K— /V- 1, 3 (2H) -i^:;t> (7. 2g, 2 
9mmo 1) *3j;t;«h y 731— y^7}^;^7-r>' (9. 2g, 3 5 mm o 1 ) <Sr^;!jP 
U 7jC?^TTyv^:3&yV^>g!v^-f yy°D tVv (8. 3mL, 3 5mmo 1) 

( [4-(i, 3-f:^:d-^y-i, 3-e^t KD-2H— ry-r^ K-zi'- 2— c 
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;p) iy^tJ^^Z/ju'] r^^v') -2-y/i^:tx:t^:yy=L}^])j]y (3. 4g, 3 2 

%) ^e#.©*^LT#:fco 

(b) tert-:/5^>'V 4- (4 -i^'Ty - 3 7^1/ dr>» n 

5 4_ ( [4_(i, 3-i^2^dE^y-l, 3-i^\i\^X3-2H—(y^>h*-Jl'- 
2-^/l')v'^n^^v^yP] :^=^v^) - 2 - 7^^:^-1:1 ^^^^ h U /l^ (3. 3g, 
9. Immol) (Dy" hv^Vnyyl^ (2 OmL) \Z.:^=f-)VT %^y(0^^ J — 
(8 0mL) Sr»U^ja-ei^F^^*^^6 0'CJCT2^FHm#b:rCo 5^ 
J^=t^;&^^K^Sr^ffiTli*U ^S^Srxhyt: Kct^^:/ (lOOmL) (c^^ 
10 Lfc#. i^^-rW^X^fi.t^h'^-^Um i^t e r t-:/^/V (2. 2 g, 10 

mmol) ^^^PUyto ^ig.^-e#ii.Ll^r^K#Ufc=^. ^fS^^Jl^T^^^ 
L# bnfcajtSri:^ y -J^yv^ ct-^b^^^^'- (3~12 %g|^^5^/l'— 

. tert-:/^7V 4- (4-->'T/-3-7/V:^-a 

15 :7iydrv') ^■^xi^^^yA^ti}V/<:^—\' (2. 1 g, 6 8%) ^^fetft^^t 

(c) t e r t-I^^^^yV 4- (4-^'Ty-3-;?« h^:x:7 3iy ^rix) d 

t e r t 4- (4 -iXT/ - 3 -^/V:*-^ 7ai / drS/) v^jj^ n^^^r 
20 i>';l';!7yl'^^7<^ b (1. 5 g, 4. 5mmo 1 ) (^>^7<^/l-4^/Vi^T5: K (6 0 
mL) »J:2 8%-' h^^-F-P^^y-^V^?^ (1. 3mL, 22. 
4 mm o 1) Sr^K?^T» U $ ?> tJl 3 ^F^9I# Lfeo K^&^^J^^^bT ^-^^ 
A7X^IK{:iaAb@^^:3i5^yU-t?tttbL:fe:# (2 0) . f ^^^^^^^-^^fe?^ 

25 -r/^-^=3r•^^>'^^:^:^^^i-5^i:(-J:9^ t e r t -y^yu 4 - (4 -i^T 
y- 3-7^ Fdr->73iy^i^) v'^ n-^^i:^/V:«7;W<p< — b (1. 3 g, 84 

(d) 4- [ (t r a n s - 4 -T $ / i/ri' n^^^yyl-) _5_^na 
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t e r X-'f^JV 4- (4-5/Ty-3-p< Y^'yy ^ ^-y) i^^n^df 
(1. Og, 2. 9mmol) O 2 -7°p^^V— /V (5 0 
mL) ^^(C, ^jfi(C-CN-i5'ci7W=i/Ni;^^-f$ K (1. 93g, 14. 4 
mmol) Srl^PL5 0*t:(CT4 0^m^Lyto ^IK<lr^?a*T?^?«C?^bN-i5' 
5 D/^3/N:^^^5K (5 8 0mg, 4. 4mmol) SriiiPLS CCfJlT^ f^lCl 

^ h:J^77-f— ppTlNyWij. : t^^?/— /V : T>'^::^T7K=1 0 0:10:1 

\TLii^^ 4- [ (trans-4-T5:yi^:i' p^df^v^yV) - 5 - ^ a 

10 h^v'-O)/^^ MJyl'. (6 3 5mg, 7 8%) ^Mfeft-tfe^Bi: b-C# 

(e) 4- [ (t r an ^ - A^-T % J ^yi^ n^^^^Ad ir^-y'\ -S-^'an 

4- [ (trans-4 -T 5 J o^^v^/V) :^^?^] -5-:J'nn-2 

15 fsdf-i^/^:/:/- MJ/V (2 0 Omg, 0. 7 1 mm o 1 ) CD^ / — /l^ ( 8 

mL) ^?^lJ:7K®?^t;y ^li'i^ (51mg, 2. Immol) . 3 Oroii^-fbTK^ 

(404mg, 3. 5mmo 1) :i3j:t>*7k (2mL) 5 O'CJJIT 3 ^ 

iyaL=^;V3L^TMZ.X^Wth^tKX.^. 4- [ (trans-4 -T^yv- 
^n^i(rv'7V) :^^^y'] - 5 n n - 2 h ^i^^^/XT 5 K (88mg, 
4 1 %) ^efei^^t bT#fCo 

^H-NMR (DMSO-dg) 6 ; 1. 10-1. 30 (2H, m) , 1 . 3 
25 5-1. 55 (2H, m), 1. 70-1. 85 (2H, m). 1. 95-2. 
10 (2H, m) , 2. 66 (IH, m) , 3. 92 (3H, s) , 4. 55 

(IH, m), 6. 83 (IH, s), 7. 52 (IH. brm), 7. 81 

(IH, s) . 
HJg^l 6 0 
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4- [ (t r a n s-4-T5/v'^t3^:afv'/V) :t^i^l - 2-yjV:txz^l^ 

( a ) t e r t (trans-4- [4- / )Vit^::i.)V) - 3 

5 liJfeMl5 9 (b) -^mh^f^t X--:r^A' 4- (4-ixTy-3-7 
7^:^0:731/ =ari/) X2^^i/j\y^jW<^—h (210mg, 0. 63 
mmol) /V (5mL) (Ci^K^-fb U 9^ 1^7 A (4 5mg. 1. 9 

mmol) , 3 0 o/ojS^-fbTKi^lTK (3 5 6ing, 3. Immol) iSXX^T^ (2 

mL) ^mnhmm^x si^mmi^vito ^jtMKmi^m<^^mxvmm=^^ 

^V3:_^^l,_^dE.^^y(--Cgfe?^-t-5 :LtK^^. tert -:/^>'V ( t r a n 
s-4- [4- (T 5 y :J&/VJi?=/^) -3-7y'V:t-n:7:3i/:aei/'] i/^d^df^^^^ 
7V) ;&yW^7« — b ( 2 0 1 m g , 9 1%) ?r b-C#fCo 
15 (b) 4- [ (t r a n s -4-T5y i/ri'n-^^^^/V) :^=3riy] -2-:7/^:^ 

tert -Zf^A^ (t rans-4- [4- (T5y */^^'=>'V) - 3 - 7 
)Vilrxiy J -^^y^ n^^'-ziv) :*/W-^^— h (19 5mg, 0. 5 5 
mmol) (D^y^^xx:^^:y (8mL) by ^/V^^-ng^^ (8mL) Sr^^JPb 

20 ^?aiCT 1 ^FHm# Lfco SJ^^^^^^^MiETM b# n/c^^S^ 'y^)1o^)V^u 
'^V'lfyy (^p^7^^A : /V : Ti/^=^T7lc=2 0 0 : 2 0 : 1 "C 

^aj) (-i«9*t®Sb. 4- [ (t r a n s - 4 -T 5 / v'^ n-v^V/P) :^:^r 
^y] -2-7/V:ri3^i^XT5 F (lOlmg, 7 2%) ^S-fet&Tfe^ bT#fCo 
^H-NMR (DMSO - dg) 10-1. 45 (4H, m), 1. 5 

25 5 (2H, br s), 1.70-1. 80 (2 H, m),l. 90-2. 05 
(2H, m) , 2. 6 0 (IH, m) , 4. 3 5 (IH, m) , 6. 7 0-6. 
95 (2H, m) , 7. 41 (IH, br s) , 7. 47 (IH, br s) , 
7. 62 (IH, t, J = 8. 6H2) . 

•mmi 6 1 
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4- [ (t r a n s - 4-T$ / a^=3ri/'>'W) :t^->l -^-■i7xixi-2- 

(a) 4- [ (trans-4 -T ^ ^ i^-i^ u^^-yjV) - 5 o tt 

5 HJfe^njl 5 9 (b) -C#bnfct e r t-:/f"/V 4- (4-'>Ty-3-7 

v^i^ D^^iX;V;i//W^p« — h (240mg, 0. 72 
mmo 1) ©S^^ (3mL) ^?^{j:i^'fk;^7V7y7V (2 8 8/z L, 3. 6 
mmo 1) Sr»t5 O'CtCT 1 OI^M^#bfco ^?S«r^TiSiHlb#bn 

fca^stii 1 0 %m^-r y v ^j^imn^w^ v§m=^^^^-^^\^ \.it ( 3 hd » 

tufc^it^i^ y ;t/ ^^^^ xi^V-^'yy -}c-Ci»M Ufco # btifc^^a ^i^^^ 
yVrc— r/^T♦^5fe^l^-f 5 wi:lJ:J;t)4- C (trans - 4 -T 5 / v'^f' a^^i^ 
/l^) -5-:^na-2-7/V::rP'<:^>^=h y>'U(114mg, 5 9' 

%) Sre#.«^*i:br#yto 

15 (b) 4- [ (t r a n s-4-T^yi/i^ci^=¥i^/^) -5-i:^an 

IIWJ15 9 (e) <^>;^fifele:SpCTSJ^?Srm\ SM(D'fb'g-#i^lr'a-fifebfco 
fcbx 4- [ (t r a n s-4-T5:/v^i5^i3^3ev'yv) -5-:^np 

20 ^H-NMR (DMSO-dg) 5 ; 1. 10-1. 50 (4H, m) , 1 . 5 
0-1. 90 (4H, m) , 1. 9 0-2. 2 0 (2H, m) , 2. 65 ( 1 H, 
m), 4. 48 (IH, m), 7. 26 (IH, d, J = 12. 8Hz). 7. 
50-7. 65 (2H, brm), 7. 69 (IH, d, J = 7. 7Hz): 
^JfeM 1 6 2 

25 4- [trans- (4-T^ / v^^' o^^v'^'^) T?/] -2, 5-v?7/V:;t 

IIW!l5 9 (d) (n>^mz.nMXKJ^^^"^fi\^. W^(n>\'c^m^^^\^fz.. 

fc bs HJfe^lI 15 8 ( a ) X*#fc t e r t -T'^/V trans-4- [ (4- 
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: 2 0 9~2 1 0°C 

m-mm i e s 

4- [trans- {4-T ^ / ti^^i/M T?/] - 5-^0^-2 - 

(a) tert-y^^/l^ t r a n s - 4 - [ ( 2 4 - v^T / - 5 - 

HJiS^Sj 14 0 ( a ) t e r t -:f^i\^ trans-4- [ (4- 

(b) 4- [trans- (4 / ^^jJ' ci^=^^//V) T?/] -S-^n^ 
- 2-7/^3^D^yXT5 Kc^-^^ 

IIWJ5 9 (d) (7>^^Sfel;:2pCTKfSSr=fT5fev\ mS^o^b-g-tiiSr-g-^birco 
15 fcL. tert-:/5^y^ t r a n s - 4 - [ ( 2 -T'n^- 4 - v/T/ - 5 - 

Sfe^ : 1 7 1-1 7 3*^ 
II»J1 6 4 

4_ [ (i-^:/^;?yvt''^lJc;?^^-4— r/V) T5:7] -2, 5-i^7/V;ra^ 
20 ^XT 5 K©-g-fife 

(a) 4- [ (l-^:/v?/Vtf^y v?>'-4->r>'l') -2, 5-i^7/V 

2, 4, 5- h ];:7yV:ta^:/y=:M;>'l' (1. 0 0 g, 6. 4mmol)<D 
N, N-v^y^^/l^^yl^i^T^ K (30ml) Wm^U^ti ^) J>> (2. 64g, 
25 19. Immol) ^MtLX^^^X.^ 4 -T 5 y - 1 — <^i^/H^-<y i^i^ (1. 
3 6ml, 6 . 7 mm o 1 ) 
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Bn^-r^ztK^^ 4- [ (1 — ^>v?/vtf-<yi;?i^-4— fyv) T^y] - 

2, 5-i/7/V:tn^V>^=^ MJ/V (1. 7 49 g, 8 3%) ^#:fco 
(b) 4- [ (1 — ii^-v^yvt'^y v?:x-4— r^'l^) T$y] -2. 5-v?7yW 

5 ll»J5 9 (d) ©j^fefe:!pCTKf£:§rfT>Jjtv>. ^<Dih^mt:^^Lfto 

fcL. 4- C (l-^>'i^/V'tf^y >^^^-4— T/H 7^y] -2, 5-v^7/P 
il!^ : 1 9 5~1 9 7X: 

mmm 1 e 5 

10 2, 5-v^7/V:^-pt-4- (f^y v^y-4— fyVT^/) ^:^XT5 Kc^-^^ 
ll»Jl6 4-e#fc4- [ il--<^^i^^ly\f-<Vi^l^-4-4M T^/] -2, 

M : 1 8 7. 5-1 8 9. S'C 

15 HM^^y 16 6 

2_7/v:;j-n-4- (1, 2, 3, 6 -x h 7 t Kn t° y v^^- 4 --T/l^^ ^ 

20 -<i/v?/V>^n 5 K (1 0 Omg, 0. 4 6 Trnmo 1 ) i^/ffiy h y ^i^/l^ 
(1ml) An X.. 120°C,b bfco 1 H#TO. ^^&^?^^MJE^fib#bnfc:^ 

i^/f^^ai^/W-e^tH) -e^t^U v'^^/V (4-v^T/-3-7/V:ta^>' 
v'yU) 7j^>!>/J^^-- h (12 0. 6mg, 95%) ^#fCo 
25 (b) tert-y^/V 4- (4-v'Ty-3-7^V:^P^Vv?yx» t"^ 
y i^^^- 1 -:^;;i'/i?=3E^e/V'— K^-g-fife 

^^#amT> 0'ClJ:doV>Tv^:J^^yV (4-v'Ty-3-7/V':^n^:^i;? 
/V) h (5 Omg, 0. 18 4mmo 1) OThy^ Ko77>' (1 

ml) 6 0%-7K^{b-:^hyi>-^ (8. Img, 0. 2 0 2mmol) 
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U—h (4 0mg, 0. 2 0 2mmol) ^M^ito 3 0:$^#. .^?a}C#Mb. 

drv'l/— h (5 2. 7mg, 9 0%) <lr#:/to 
(c) 2-77V:tn-4- (1, 2, 3, 6 -t" h 7 1 Kn If y i^V- 4 — T/V 

10 ^^#ffl^T. ^?a{J:*3V^T t e r t-:/5"/V 4- (4-iXTy-3->^>'^ 
:^t2^i^v?y7^:^) If'^y i/V- 1 -;i&>'V'3J?^v'l^— h (4 7mg, 0. 149 
mmol) (1ml) ^Mtl^ 6 O'Ct Ufco 1 l^TO^ R^&^f^^SfTlc 

{j:a^> 1 0 l^-im.\'cr h y I? AtK^^T- p H= l 2 i: ^in^lrg^SI^^/i' 

15 tLfca^i^iyy;&<>'>;(7 7Ai?P-r hi^^y^— (i^^ ca D/jN^v-i^/p? ^J^y — /i^a 
. j^pa/i^yVA//p<^y-7^ (Io/o-TV^-TjJc) -C^tU) T-*ti!iU 2-7yv 
;rn-4- (1, 2, 3, 6 — r h7 1 Kn t'y i^V- 4 — f/V;^ ^/V) -<:^X 

K (2. 7mg, 7. 8%) Sr#yto 
^H-NMR (CDC 1 3) 5 ; 1. 9 2 (2H, m) , 2. 9 3 (2H, t, 
20 J = 5. 7Hz), 3. 32 (2H, m), 3. 36 (2H, m), 5. 51 
(IH, m), 5. 82 (IH, brs.), 6. 67 (IH, brs.), 6. 
99 (IH, d, J = 12. 8Hz) , 7. 11 (IH, d, J = 8. 2Hz) , 
8. 04 (IH, dd, J = 8. 1, 8. IHz) . 
16 7 

25 5-i5'nD-2-7>'V:^n-4- ( {4- t r a n s- [ (3, 3, 3-hy7 

14 1 T'#b;h.fc 4- [trans- (4-T5yS^^ xi^^'yjV) T 
57] -5-^np-2-:7;V;tn^vXT5 K (1 3 Omg, 0. 455 
mm o 1 ) 5^yV*/VAT 5 (3ml) (ei. v^-T y f y ^^yWT 
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5:^(2 3 8^1, 1. 37minol),3, 3, 3 - MJ 77l/;^-n:/n fcWT 
5K(48m1, 0. 45 Smmo 1) , B^it^bV^J^ (l 5mg, 0. 0 9 
0 4mmo 1) ^M^X. MUXl 3mmW\^fCo ^T^^^Sr®*U h/V 

-Y— (0. 5 mm X 20cm x 20cm, 4tfc, n P/1n/UA/^ ^ / 
-/V/T>^^-T7K=2 0 : 1 : 0. 1 T'JIM) (Cj;i93|t^U 5-^nn-2 
-7/V;^-n-4- ({4-trans-[(3, 3, 3 - h V7 f 
M T?./l t^^P^^iz/V} T^y) ^yXT^ K (2 3mg, 13%) Srfi 
10 -feSflct LT#^o 

®!,'^ : 1 6 1 - 1 6 1 "C 
HJfe^J 16 8 

5-^un—2-yjV:ttt-4- ({4-trans-[(2, 2, 2-hy7 

15 MMM 14 1 -e#btl.fc 4- [trans - (4-T5y ^^^5' n-^^df-v-yv) ^ 
5y] -5-i^nn-2-7yV::^n^^XT5: K (2 Omg, 0. 0 7 0 
mm o 1 ) Ov^pi =5=•>'^7J^y^i^T ^ K^?^ (1ml) (C, i;?-f y :/p If y =c=^j]yT 
5>'(37/il, 0. 212 mm ol) . 2, 2, 2-hy ^v'l'^^P 3^5^/1^ h y 
7yV:^P7^i5'^':x./W7js;^— h (10/ul, 0. 0 6 94mmol) ^iU^X. 

20 i&T'2 O^WW^by^o mETM^g*L, h/V^>'-e5ll]*'»^f^^tTofc 

T^tJ'y-^Wc^j^lL. :$>5i»^iyy;*<f/u:*7iNi5^p-7 hj5^7 7^- (0. 
5 mm X 20cm x 20cm, 2tfc, p P^i^/VA/^ ^ y — /V/T>' 
^::^r7k=2 0 : 1 : 0. 1 T'MW) i !5 iff U 5 P p- 2 -7yU;rp 
-4- ( .{4- t r a n s - C (2, 2, 2- h y 7/l^;rna^5^;k) 
25 :^^P-^^^y/W r^y) -<>-XT5 K (15mg, 5 8%) ^fifeaf*:tLT# 

: 1 5 7 - 1 5 8^; 
HM^J 16 9 

5-^pp-2-7>'V;^-p-4- {[1- (3. 3, 3 - h y ^/I'l^PT'p t* 
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5 ]i!|;^:130-13 2'C (^^) 
HJfe^J 17 0 

5-^X2n-2-yj^:i-xi-4- {[1- (2, 2, 2 - h y 7/1^:^0 a^f^/U) 

10 HJfi^lIl 4 5T*#btLfc5-i:^na-2-7/V::rn-4- (If^y 4 — f 

1 7 2-1 7 3'C 

R h o ^-r—^ y >'^^bPi*T ^y-t-r • 

(Tris)(pH 7.5), 1% hV h> X-100. 0.5%NP-40. 150mM NaCl, 20mM 7y 
'fb:^ h y l^-t.. ImM Vi^i^T 5 i^Eg^^CEDTA), ImM 3i^u:/^y yvif 
;?5.(/3-T5 Z^^/l^^^:— x/V)-N, N, N' , N- -EM(EGTA), 0.2niM 7 5/'fb:7 

?'^-M*^i^^:^'r1f-t^fflv^-C«^I^^K^bfCo 20 000 gX'l5^m(D^>b^ 
noit^. ±tt^|Eli|Jlb. $ {31100 000 g. 60^l^©jg^'L->SrtToyto -^r^i 

25 (^ir=^IgG (Fc) l^m ^S: y ^^i^tf;iS^:^7K (Phosphate- 

Buffered Saline : PBSt?l/300 (1 uMi^/ZOOn 1 PBS) Jc^lRt. 96:A:ELISA 

S^•3l^V^fCo IOOm l<DPBS^»m^ ±m^Sr^'9l^VNfc (-(DSfe#^^^^ 

i&2[l||llfe) o i5fc##^ 100 jti KDZf^-'y^y^B.mUiO.Om Tween 20. 0.25% 
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n-ofcc :/P5/dr^>/m, lOOju l(D-:fn-/^y^mWW-(:i^^^2mn^\ PBS 
-ei/200 (0. 5 M 1 (0. 1 H g) /lOO /z 1) $ ntc-iik^i^ (^ROKII ( R h o =3r-^ — 

if) -^zf^vi^m^ioon imMu Mt^x^2mmowLm^n^±o >s*^. loo 

l.%zf\y- b SrffiV>T«tttiiH^:d^bR h o =35^-^— ^^®iR^{J:@^<bL. 
R h o =3f^^— ^ y iy-fe-f <I^^TJ^J^o fCo 1. 5mg/mll;iTOb;fe:'^OJiStttH^ 

10 Rh o=3r•:^-^f<^:/v-^^^:@S>^bLfco ^Jst^^T^. ±it^1tT. ioomI 

^tt|^ffi«M-e3llIl5fe^bfc„ ^bfJllOOMl (50 mM Tris (pH 7.5), 

lOmM MgClg ,150mM NaCl) -CSlU^^^LfCo ±^SS^^V^fc7'^— hi;:. ±|BOS;^? 
i^flf?S(50iiiM Tris-HCl(pH 7.5). 2niM EDTA, lOmM MgClg) Sr40/x l^^fJP bfCo * 
^{c:'^k'g•^|^tr-^^fcT7^y v/VS' - h y h(ATP)Mil?i3?(0.lMM ATP 

15 (6 nMCy-^¥] ATP^-^tf) , IOme ^^Yl^ (HF2A))^Mb. ^(D^fSlO 

o:fco SlJ?#Jtlt. *i^2ig75mM© y 50mM ATPSr«-rsri:{rJ; 

oT^Toifco SJ5fi^*IT^> ^-tJ'T'l/— hl205(Wallacth)I^^O*;^:i^^■fe/UP- 
:^7^y^^5'— {;:S^SI^^50m1^>!K5/ h b/co :^i^vV^'J'^. ^(D-y^jv^^ 
20 <^75niM(D y ^^^^?^150inl-X?10:9-rHmi^ bfCo ^0^5fc#^f^?r3Ill^ «9 Uff ofeo 

(/3i||i*Mtl;^'^7^hii:) ^-<-iJ'7'^- H205T-S!l^Lyho • 
Rh o :3r-^— ^f;5S-^^^^TV^;'^V^-!^:x7'/^(^;^7!?:/ h^^/^ivi^ K(= 
25 S'140%) t '^t;•^^^;i5^*i^-CV^;^j^v^^^i^>^y^(D;^7 e^:/ (Rh o ^i—'^ 
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